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SECTION  I. 
General  Pathology  oe  Surgical  Diseases, 
inflammation. 

Inflammation  was  defined  by  Dr.  Burdon  Sanderson  as  ' '  the 
succession  of  changes  which  occurs  in  a  living  tissue  when  it  is 
injured,  provided  that  the  injury  is  not  of  such  a  degree  as  at  once 
to  destroy  its  structm-e  and  vitality."  This  definition  is  defective 
in  that  it  states  only  the  reason  why  these  changes  occur,  not  their 
purpose.  The  purpose  of  inflammation  is  to  antagonize  or  remove 
irritants  and  prepare  the  way  for  reparation — or  a  return  to  the 
normal.  Inflammation  is  therefore,  perhaps,  better  defined  in  the 
words  of  Professor  Adami  as  the_sories  of  changes  constituting 
the  local  manifestation  of  the  attempt  at  repair  of  actual  or  referred 
injury  to  a  part,"  or  briefly,  as  the  local  attempt  at  repair  of  actual 
or  referred  injury.  Inflammation  may  occur  in  any  tissue  of  the 
body,  and  in  whatever  tissue  or  organ  it  occurs,  whether  suj^erficial 
or  deej),  transparent  or  opaque,  vascular  or  non-vascular,  soft  or 
hard,  the  pathological  process  is  essentially  the  same. 

General  outline  of  the  process. — Let  us  first  study  the 
process  as  it  may  be  observed  by  the  naked  eye,  say,  in  a  portion 
of  inflamed  skin.  The  part  is  uniformly  red,  hotter  than  the  sm-- 
rounding  skin,  swollen  and  painful.  The  redness  momentarily 
disappears  on  pressure,  and  gradually  fades  away  into  the  natural 
colom-  of  the  part  around,  but  later  it  becomes  mottled,  and  in 
places  of  a  deeper  hue.  There  is  usually  some  oedema  about  the 
inflamed  spot,  and  the  neighbouring  lymphatic  glands  may  be 
slightly  tender  and  enlarged.  If  an  incision  were  now  made  into 
the  inflamed  tissues,  they  would  be  found  fuller  of  blood  than 
natural,  of  a  bright  red  colour,  and  infiltrated  with  serum ;  whilst 
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if  the  lymphatics  leading  from  the  part  were  opened,  as  has  been 
done  in  animals,  they  would  be  seen  to  be  transmitting  more  lymph 
than  under  normal  conditions.  The  inflammation  may  now  ter- 
minate, leaving  the  tissues  apparently  normal  (resolution),  or  it 
may  lead  to  certain  changes  producing  irreparable  damage  to,  or 
total  destruction  of  the  part.  Thus,  the  damaged  tissue  may  be 
replaced  by  thickened  or  indurated  tissue,  and  a  condition  result 
which  is  generally  described  as  one  of  chronic  inflammation  {fibroid 
tMcJienim)-,  or  the  tissues  in  the  centre  of  the  inflamed  spot  may 
soften  and  break  down,  forming  a  creamy  fluid  called  pus  [su]:)- 
2urgtion  and  abscess) ;  or  the  more  superficial  tissues  may  unde'rgo 
molecular  destruction,  leaving  a  raw  surface  {ulceration)-,  whilst 
again  the  whole  of  the  tissues  in  the  inflamed  area  may  lose  their 
vitality  and  die  "  en  masse  "  {gangrene).  When  the  inflammatory 
process  is  at  all  severe,  constitutional  symptoms  will  also  be 
present.  Thus,  the  temperature  will  be  more  or  less  raised,  the 
skin  dry,  the  pulse  increased  in  rapidity,  the  tongue  furred,  the 
appetite  lost,  the  bowels  confined,  and  the  urine  scanty  and  high- 
coloured— a  condition  known  as  inflammatory  fever,  and  due  in 
almost  every  case  to  the  absorption  of  some  poison  {intoxication). 
Under  some  circumstances  the  constitutional  symptoms  may  be  of 
a  more  serious  character,  and  secondary  inflammations  may  be  set 
up  in  internal  organs  or  in  other  parts  of  the  body :  the  patient 
is  then  said  to  be  suffering  from  septic  or  from  infective  poisoning, 
conditions  which,  as  will  be  pointed  out  hereafter,  are  due  to 
poisonous  bacteria  or  their  products  entering  the  general  blood- 
stream or  the  lymph -channels  at  the  primary  seat  of  inflammation. 

The  minute  changes  that  occur  in  the  above  described  pheno- 
mena have  of  late  years  been  very  accurately  studied  in  the  tissues 
of  the  frog,  rabbit,  dog,  and  other  animals,  and  in  sections  of  the 
cornea  and  tongue  of  the  frog.  They  differ  according  to  whether 
the  inflammation  occurs  in  a  vascular  or  non- vascular  area. 

{a)  In  a  non-rascuJar  area_,  e.g.,  the  cornea,  necrosis  followed  by 
Proliferation  of  the  fixed  cells  may  be  the  only  recognizable  factor 
in  the  process  of  repair-  of  injury  ;  or  there  may  be  an  immigration 
of  leucocytes,  attracted  by  a  process  of  chemiotaxis  to  the  region  of 
cell  destruction.  In  a  more  intense  inflammation,  such  as  that 
produced  by  pyogenic  micro-organisms,  the  cell  degeneration  is 
followed  by  a  determination  of  leucocytes  to  the  seat  of  injury, 
the  leucocytes  travelling  along  the  corneal  lymph -channels  from 
the  congested  vessels  at  the  periphery  of  the  cornea,  having  been 
attracted  towards  the  inflammatory  focus  by  some  unknown  force 
{chemiotaxis).  Many  of  the  leucocytes  take  up  micro-organisms 
{phagocytosis),  others  degenerate,  and  at  the  same  time  the  destruc- 
tion of  the  corneal  tissue  progresses.  An  arrest  of  the  process 
is  brought  about  by  the  leucocytes  massing  together  in  large 
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numbers,  so  as  to  offer  a  barrier  to  the  micro-organisms.  Newly- 
formed  capillaries  appear  at  the  periphery  of  the  cornea,  and 
extend  towards  the  injured  part,  and  the  corneal  corpuscles  outside 
the  area  of  destruction  undergo  proliferation,  thus  initiating  the 
repair  of  the  tissue. 

{b)  In  a  vascular  area  the  inflammatory  changes  also  vary 
with  the  severity  of  the  injury.  In  slight  and  superficial  lesions 
vascular  changes,  such  as  congestion,  emigration  of  leucocytes, 
diapedesis,  and  exudation  are  little  marked,  but  the  fixed  cejls 
of  the,  tissue  hyjpertrophy  and  proliferate.  In  lesions  of  greater 
severity  the  vessels  become  congested,  and  leucocytes  quickly 
appear,  wandering  to  the  seat  of  injury  through  the  vessel- wall 
by  a  process  of  diapedesis.  The  vessels,  first  the  arteries  and  then 
the  veins,  dilate,  and  there  is  a  very  marked  acceleration  of  the 
blood-flow  [determination  of  hlood  or  active  JiyjK^rcemia),  and  smaller 
vessels  and  capillaries  which  were  previous^  invisible  are  now 
seen  transmitting  blood.    Hence  the  redness  of  the  part. 

Now,  after  a  longer  or  shorter  period,  according  to  the  kind  of 
irritant  used  to  set  up  the  inflammation,  the  blood-current  slackens, 
at  first  in  the  veins  and  then  in  the  capillaries  and  arteries,  and 
leucocytes  are  seen  to  drop  out  here  and  there  from  the  central 
stream  or  axial  current,  which  appears  yellowish  in  colour  from 
the  red  corpuscles  being  contained  in  it.  These  truant  leucocytes 
first  roll  lazily  along  in  the  pale  or  circumferential  current,  and  are 
joined  by  more  and  more  as  the  blood- stream  further  slackens  in 
speed.  Now  they  adhere  to  the  walls  of  the  veins,  and  to  a  less 
extent  to  the  walls  of  the  capillaries  and  arteries,  so  that  the 
vessels  appear  as  if  lined  with  them.  Soon  they  begin  to  pass 
through  the  vessel- walls  into  the  tissues  around  {diajiede^i s) , 
attracted  according  to  some  writers  to  the  seat  of  inflammation 
by  the  poison  or  chemical  irritant  which  has  excited  it  [j^ositive 
cliemiotaxis).  By-and-by,  if  the  inflammation  is  very  acute,  the 
coloui'ed  corpuscles,  in  groups  of  two  to  a  dozen,  also  leave  the 
central  stream  and  pass  through  the  walls  of  the  vessels  into  the 
tissues,  producing  those  patches  of  darker  redness  and  the  mottling 
of  the  surface  alluded  to  above.  The  central  stream  next  begins 
to  oscillate,  flowing  onwards  during  the  systole,  and  slightly  reced- 
ing during  the  diastole  of  the  heart ;  whilst  the  coloured  corpuscles 
show  a  tendency  to  adhere  to  one  another.  Finally  the  stream 
stops,  and  stems  is  said  to  have  occurred  (Fig.  1). 

In  the  meantime  the  liquid  contents  of  the  vessels  have  also  been 
passing  through  the  vessel- walls  into  the  tissues,  and,  together  with 
the  escaped  leucocytes,  account  for  the  swelling  and  for  the  serous 
exudation  which  can  be  squeezed  out  when  the  parts  are  cut  into. 
The  serum,  further,  soaks  into  the  neighbouring  healthy  tissues, 
thus  explaining  the  surrounding  oedema,  and  is  thence,  along  with 
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some  of  the  leucocytes,  taken  up  by  the  lymphatics,  and  so  passes 
back  into  the  circulation.  If  now  the  cause  of  the  inflammation 
ceases  to  act,  and  the  vitality  of  the  tissues  has  not  been  too  much 
lowered  to  permit  of  their  recovery,  the  corpuscles  in  the  middle  of 
the  stream  in  those  vessels  where  stasis  has  occurred  again  begin 
to  oscillate  and  then  to  move  on;  the  leucocytes  no  longer  drop 
out  of  the  axial  current,  and  those  that  have  already  escaped 
into  the  tissues  either  break  down  or  pass  along  with  the  escaped 
fluids  into  the  lymphatics,  leaving  the  part  apparently  uninjured 
(resolution). 

If  the  above  favourable  termination  does  not  take  place  and  stasis 
is  not  soon  relieved,  coagulation  of  the  serum  may  ensue,  and  the 


Fig.  1. — Diagram  of  the  minute  changes  in  inflammation. 

vessels  become  thrombosed.  At  the  same  time,  moreover,  coagu- 
lation of  the  liquid  exudation  in  the  tissues  also  occurs.  The  clot 
thus  formed  contracts,  squeezing  out  the  serum,  which  is  then 
drained  away  by  the  lymphatics,  so  that  if  the  parts  at  this  stage 
be  cut  into,  a  serous  exudation  will  no  longer  escape.  The  original 
tissues,  partly  in  consequence  of  the  plugging  of  the  vessels,  and 
partly  in  consequence  of  the  digestive  action  of  the  leucocytes  and 
soddening  effect  of  the  fluid  exudation,  become  swollen  and  softened, 
and  finally  lose  their  vitality  and  disappear,  their  place  being  taken 
by  a  mass  of  closely-packed  small  cells  embedded  in  a  very  slight 
amount  of  intercellular  substance.  This  small- cell-infiltration  has 
been  ascribed  in  jgart  to  the  aggregation  of  leucocytes  and  in  part 
to  the  proliferation  of  the  connective -tissue  and^ther_cells  in  the 
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inflamed  area,  the  leucocytes  forming,  nevertheless,  its  chief  con- 
stituent. Among  these  small  round  cells,  especially  during  the 
stage  of  reparation,  may  soon  be  seen  numerous  delicate  capillary 
loops,  which  have  been  formed  from  the  old  capillaries  in  and 
around  the  inflamed  area,  or  from  the  young  endothelial  or  con- 
nective-tissue cells.  To  this  vascularized  tissue  the  ,n.ame  of 
inflammatory  new  formation  or  granulation  tissue  is  given.  When 
the  cells  and  liquid  escape  on  a  free  surface,  the  fibrin  with  the 
entangled  cells  forms  a  so-called  false  membrane. 

Changes  in  the  fixed  elements  of  the  tissues. — When  the  mesen- 
tery is  examined  after  inflammation  has  existed  a  short  time,  the 
cells  of  the  original  tissue  are  found  to  present  two  opposed  changes, 
viz.,  both  degeneration  and  proliferation,  the  former  being  visible 
chiefly  at  the  focus  of  irritation,  and  the  latter  towards  the  boundary 
zone.  The  cell  destruction  is  in  -pnrt  the  directj:esult  of  the  injury, 
and  as  such  not  a  phenomenon  of  inflammation,  but  it  is  in  part 
directly  due  to  the  interference  with  their  nutrition,  produced  by  the 
inflammatory  processes,  such  as  slbasis  and  oedema,  bacterial  activity, 
and  leucocytic  digestion.  The  degenerated  cells,  if  the  lesion  ends 
in  repair,  are  removed,  being  either  cast  off  or  absorbed  by  the  leu- 
cocytes. While  these  degenerative  changes  take  place,  proliferation 
of_the  original  tissue  cells  goes  on  concurrently,  especially  at  the 
periphery  of  the  inflamed  area.  The  connective-tissue  cells  enlarge 
and  multiply,  and  then  intermingle  with  the  leucocytes,  so  that  the 
newly-formed  granulation  tissue  is  made  up  of  two  kinds  of  cells, 
viz.,  connective-tissue  derivatives  and  leucocytes.  The  latter  dis- 
appear and  are  in  part  absorbed  by  the  proliferating  connective- 
tissue  cells,  which,  as  the  inflammation  ap23roaches  repair,  become 
spindle-shaped  and  are  called  fihrobjxists,  because  they  eventually 
become  connective  or  fibrous  tissue.  So  far  as  the  higher  warm- 
blooded animals  are  concerned,  there  is  but  little  doubt  that  these 
fibroblasts  are  of  connective- tissue  origin,  and  that  connective  tissue 
develops  from  connective  tissue  alone,  but  in  lower  cold-blooded 
animals  leucocytes  can  be  seen  to  develop  into  connective  tissue. 

The  leucocytes  have  special  duties  of  their  own  to  perform. 
Some  varieties  of  them  attack  and  ingest  bacteria  or  other  foreign 
matter  and  dead  or  necrosed  cells.  They  wander  to  the  seat  of 
irritation,  attracted,  as  it  is  assumed  by  some,  by  the  chemical 
products  of  the  bacteria  [chemiotaxis)  and  seize  upon  the  materies 
morhi,  or  at  least  attack  it  {phagocytosis),  and  if  they  succeed  in 
destroying  it  the  inflammation  is  brought  to  an  end.  Metchnikoff 
regards  "inflammation  as  a  phagocytic  reaction  of  the  organism 
against  irritants."  Thero^_are,  however,  .Ieui30cyte5  .which  are  not 
phagocytic,  and  these  arc  capable  of  exerting  an  extracellular 
activity  upon  bacteria  and  other  matter.  Thus,  pus  corpuscles, 
which  are  nothing  else  than  leucocytes,  are  strongly  proteolytic. 
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i.e.,  they  can  digest  and,  peptonize  albuminous  substances,  and 
even  dissolve  metallic  particles.  So  that  it  is  evident  that  the 
[  activity  of  leucocytes  is  twofold,  both  intracellular  or  phagocytic, 
y  and  extracellular  or  chemical.  It  may  be  remarked  here,  that 
besides  certain  forms  of  leucocytes,  the  endothelial  cells  of  the 
capillaries  and  many  fixed  and  wandering  connective-tissue  cells 
also  possess  phagocytic  properties.  The  latter,  being  large  in  size, 
were  formerly  called  macrophages,  in  contradistinction  to  the  micro- 
phages  or  leucocytic  phagocytes. 

Another  important  phenomenon  of  inflammation,  which  has 
abeady  been  mentioned,  is  the  exudation  or  transudation  of 
fluid  from  the  blood-vessels.  The  amount  of  fluid  exuded  varies 
with  the  density  and  structure  of  the  tissues,  being  generally 
copious  in  serous  membranes  and  also  in  loose  vascular  tissues, 
but  scanty  in  dense  tissues.  The_purport  of  the  exudation  is 
partly  to  dilute  the  irritant,  partly — where  an  inflammation  is 
superficial— to  wash  it  away.  In  its  chemical  constitution  it  re- 
sembles plasma,  but  it  generally  also  contains  proteolytic  ferments, 
peptones,  and  where  bacteria  are  present  also  their  products.  Pibrin 
is  also  present  as  a  rule,  and  sometimes  in  such  quantity,  that  the 
exudation,  instead  of  being  serous,  becomes  fibrinous.  The  ferments 
capable  of  digesting  proteids  are  secreted  not  only  by  bacteria  which 
may  be  present,  but  also  by  the  leucocytes  ;  these  no  doubt  assist  in 
the  removal  of  the  dead  tissues.  Bactericidal  substances  also  derived, 
from  leucocytes,  and  capable  of  destroying  or  inhibiting  bacterial 
growth,  may  frequently  be  found  in  the  inflammatory  exudation. 

There  can  be  no  doubt  that  the  vascular  changes,  the  exudation, 
and  leucocytic  phenomena  accompanying  inflammation  can  occur 
indejjendently  of  central  nervous  influences,  for  in  a  rabbit's  ear, 
after  section  of  all  its  nerves,  irritation  will  produce  an  intense 
inflammation.  It  would,  however,  be  incorrect  to  say  that  the 
nerves  have  no  direct  influence,  for  it  is  well  known  that  when  all 
the  nerves  of  a  part  have  been  divided,  the  stages  of  inflammation 
succeed  each  other  with  greater  rapidity,  because  in  such  a  case,  the 
vaso-dilators  are  especially  called  into  action,  the  injury  of  the  nerve 
producing  a  marked  hypersemia.  Speaking  generally,  however, 
the  vessels  of  an  inflamed  area  react  independently  of  the  central 
nervous  system,  but  respond  rather  to  the  control  of  peripheral 
nervous  filaments  or  to  a  direct  stimulus  applied  to  the  endothelium 
or  muscular  wall. 

Terminations  oe  inflammation. — We  have  already  seen  that  if 
the  cause  of  the  inflammation  ceases  to  act  before  the  tissues  have 
become  irreparably  damaged,' the  process  may  terminate  and  the 
part  resume  its  normal  condition,  when  resolution  is  said  to  occur. 
Failing  this,  however,  the  following  terminations  may  ensue. 
Thus,  under  favourable  circumstances,  the  cells  constituting  the 
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inflammatory  new  formation  may  gradually  become  converted  into 
fibrous  tissue,  producing  the  condition  already  referred  to  of  fihroid 
thickening  or  scarring.  Under  less  favourable  circumstances  the 
immigration  of  leucocytes  continues  until  the  tissue  becomes  densely 
packed ;  if  bacteria  are  present  they  also  multiply ;  the  tissues  are 
cligested^and  destroyed  ;  the  leucocytes,  now  called  pus  corjrascles, 
degenerate  and  in  part  break  down,  while  others  appear ;  the 
exudation  of  lymph  or  plasma  continues  as  before,  but  the  tissues 
and  leucocytes  themselves  "liquefy"  as  well,  so  that  the  final 
result  is  a  thick  viscid  fluid  [liquor  puris)  containing  healthy  and 
degenerate  leucocytes  corpuscles).     Thus  pus  is  formed,  and 

suppuration  is  said  to  be  established.  When  these  changes  occur 
on  the  surface  of  the  skin  or  mucous  membrane,  so  that  the  pro- 
ducts escape  externally,  the  process,  though  essentially  similar  to 
that  of  suppuration,  is  spoken  of  as  ulceration.  And  lastly,  the 
infiltrated  tissues  in  the  centre  of  the  inflamed  area  may  lose  their 
vitality  and  die  en  masse,  before  infiltration  with  leucocytes  and 
serum  has  gone  on  sufficiently  long  to  produce  their  softening; 
nwrtification  or  gangrene  is  then  said  to  result. 

Causes  of  inflammation. — The  cause  of  inflammation  is  irri- 
tation, and  its  object  to  remove  irritation.  Irritants  acting  in  any 
way  may  be  looked  upon  as  exciting  causes,  and  would  appear  in 
some  instances  to  be  alone  sufficient  to  set  up  the  process.  In  other 
cases,  however,  certain  prior  conditions  such  as  may  be  considered 
to  lower  the  vitality  of  the  tissues,  and  to  render  them  less  able 
to  resist  deleterious  influences,  appear  necessary  to  render  such 
irritants  operative.  Among  such  predisposing  causes  may  be  men- 
tioned: 1.  A  deficient  supply  of  healthy  blood  caused  by  insufficient 
or  improper  food  and  air,  a  feeble  action  of  the  heart,  haemorrhage, 
ansemia,  and  the  like.  2.  The  presence  of  impurities  or  of  certain 
poisons  in  the  blood,  such  as  exist  in  chronic  alcoholism,  Briglit's 
disease,  diabetes,  gout,  syphilis,  and  in  lead,  mercury  and  phos- 
phorus poisoning.  3.  Deprivation  of  healthy  nerve  influence,  as 
from  disease  or  injury  of  a  nerve-centre,  or  nerve-trunk.  4.  Old 
age.    5.  The  so-called  strumous  diathesis. 

The  exciting  causes,  which  are  usually  spoken  of  as  irritants,  may 
be  considered  under  the  following  heads:  1.  Direct  violence  and 
physical  irritation.  2.  Chemical  irritants.  3.  Micro-organisms — - 
saprophytic  and  parasitic.  Micro-organisms,  however,  also  act 
chiefly  by  their  chemical  products. 

1.  I^irect  violence  a)id  physical  irritation. — Under  this  head  are 
included  all  forms  of  mechanical  injury;  excessive  heat  or  cold; 
electrical  stimulation  ;  the  application  of  strong  acids  or  alkalies, 
or  of  irritating  products,  as  croton-oil  or  mustard ;  friction,  and 
tension.  All  of  these  are  now  admitted  to  be  exciting  causes,  the 
irritants  being  the  chemical  products  of  injured  or  destroyed  cells. 
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2.  Chemical  irritcDits. — The  clieinical  products  of  putrefaction 
would  appear  to  play  an  important  part  in  the  causation  of  inflamma- 
tion. Por  fermentation  or  putrefaction  to  occur,  there  must  be  dead 
animal  matter,  a  sufficiency  of  water  and  oxygen,  the  maintenance 
of  a  certain  temperature,  and  the  presence  of  a  ferment.  This 
ferment  consists  of  living  microscopic  organisms,  species  of  bacteria 
known  as  saprophytes,  which  exist  in  large  numbers  in  the  air, 
water,  &c.,  in  short  everywhere,  except  perhaps  in  mid-ocean  and 
above  the  snow  line,  and  are  especially  numerous  in  large  cities, 
hospitals,  &c.  It  is  not  thought,  however,  that  the  inflammation 
is  lighted  up  by  the  bacteria  themselves,  but  by  the  chemical  pro- 
ducts which  are  formed  in  the  process  of  fermentation  or  putrefac- 
tion, and  which  soak  into  the  surrounding  tissues,  acting  like  any 
irritant  fluid  or  the  poisonous  alkaloids.  Eor  it  has  been  found 
that  when  a  fluid  swarming  with  these  bacteria  [saprophytes)  is 
injected  into  the  blood  or  connective  tissue  of  a  living  animal,  the 
bacteria  rapidly  disai:)pear  without  causing  inflammation  or  other 
ill-effect.  Again,  if  a  similar  fluid  is  injected  into  the  peritoneal 
cavity  in  such  quantities  only  as  to  allow  of  its  rapid  absorption, 
no  inflammation  ensues.  On  the  other  hand,  if  such  a  fluid  or 
even  water  is  injected  in  greater  quantities  than  can  be  rapidly 
absorbed,  serum  from  the  blood  is  effused  into  it ;  and  as  all  the 
essentials  for  putrefaction  are  now  present,  viz.,  diluted  serum, 
which  constitutes  the  dead  animal  matter,  heat,  moisture,  oxygen, 
and  saprophytic  bacteria  to  act  as  a  ferment,  putrefaction  ensues. 
Thus,  to  sum  up,  it  is  inferred  from  these  and  similar  experiments 
that  the  saprophytic  bacteria  themselves  are  incapable  of  setting  up 
inflammation  ;  that  they  are  only  able  to  thrive  in  dead  animal 
matter,  and  not'^in  living  tissues;  and  that  it  is  the  products  of 
putrefaction,  of  which  they  are  believed  to  be  the  cause,  that  set  up 
the  inflammatory  process. 

3.  Micro-organisms. — These,  which  include  the  various  species  of 
micro-organisms,  known  as  pathogenic  or  parasitic  bacteria,  play 
an  important  role  in  the  causation  of  most  inflammations.  But 
whilst  it  cannot  be  admitted  that  they  are  the  exciting  cause  of  all 
inflammations,  the  belief  is  almost  universal  that  they  are  im- 
portant, if  not  the  chief  agents  in  many  inflammations,  and 
especially  in  those  inflammations  which,  because  they  occur  without 
any  apparent  cause,  were  formerly  spoken  of  as  idiopathic.  Thus 
erysipelas  and  some  forms  of  osteomyelitis  and  periostitis  depend 
upon  them,  and  malignant  pustule  has  also  been  proved  to  do  so. 
They  are  alwa^^s  found  in  acute  suppurative  inflammation.  Unlike 
the  saprophytes,  the  bacteria  which  are  found  in  all  decomposing 
fluids,  and  which  as  we  have  seen  are  unable  to  exist  in  the  living 
tissues,  the  parasitic  bacteria  are  not  only  capable  of  living  in  such 
tissues,  but  thrive  and  multiply  .in  them,  and  whilst  doing  so  give 
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lisG  to  certain  irritating  cliemical  products  which  sot  up  inflamma- 
tion. Hence  their  name,  infective,  parasitic,  or  patJw(/enic  bacteria. 
They  not  only  multiply  and  spread  in  the  surrounding  tissues, 
setting  up  inflammation  in  their  course,  but  also  in  some  instances 
enter  the  system  by  the  blood  or  by  the  lymph-vessels,  where,  still 
multiplying,  they  poison  the  body  generally,  and  in  consequence 
of  their  becoming  lodged  in  the  capillaries  of  various  tissues  or 
organs  of  the  body  where  they  further  multiply  and  thrive,  set  up 
there  a  like  inflammation.  The  way  in  which  they  enter  the  body 
is  either  by  a  wound  direct,  or  else  by  the  alimentary  or  respiratory 
mucous  tract,  or  even  by  the  numerous  glandular  pores  of  the  skin. 
Where  they  enter  by  a  wound,  it  appears  that  decomposition  of  the 
discharge  favours  their  entrance  (as  in  erysipelas  occurring  in  a 
septic  wound),  though  such  is  not  essential.  They  or  their  spores 
are  supposed  to  exist  in  the  air,  water,  &c.,  but  in  less  quantities 
than  the  saprophytic  bacteria. 

Many  micro-organisms,  as  already  mentioned,  require  oxygen  of 
the  air  for  their  develoi)ment,  and  are  then  called  aerohic ;  whilst 
others  only  thrive  when  protected  from  access  of  oxygen  and  are 
known  as  anaerohic. 

As  the  various  species  of  bacteria  will  have  to  be  frequently 
smentioned  they  may  be  here  briefly  described.  The  bacteria  belong 
ito  the  group  of  protoj^hytes,  the  simplest  of  vegetable  organisms. 
They  are  conveniently  divided  into  :  1,  micrococci  or  spherical  bac- 
teria ;  2,  bacilli  or  rod- shaped  bacteria;  and  3,  spirilla  or  spiral 
bacteria.  Micrococci  are  round  or  oval  bodies ;  they  occur  singly 
or  in  pairs.  When  in  pairs  they  are  called  diplococci,  an  example 
of  which  we  find  in  the  gonococcus.  Sometimes  they  form  chains, 
and  are  then  termed  streptococci,  e.g.,  Streptococcus  pyogenes;  or 
they  may  occur  in  grape-like  colonies  [zoogloea  masses),  and  are  then 
spoken  of  as  staphylococci,  the  best  known  being  the  Staphylococcus 
pyogenes  aureus.  They  multijDly  by  fission  or  division.  Bacilli 
are  rod- shaped  microbes ;  some  of  them  multiply  by  spores  as  well 
as  by  fission.  Hence  a  bacillus  may  at  one  period  of  its  develop- 
ment be  rod-shaped,  whilst  at  another  it  may  be  round  like  a 
micrococcus.  The  spores  which  are  developed  in  the  interior  of  the 
bacillus  are  liberated  by  its  destruction  and  then,  if  the  conditions 
are  favourable,  germinate  and  assume  the  shape  of  the  fully 
developed  organism.  The  spores  have  a  greater  resistance  to  ex- 
ternal influences,  heat  and  chemicals,  than  the  bacillus  from  which 
they  are  formed.  The  spirilla  are  of  no  surgical  interest,  and  will 
not  be  further  mentioned.  Both  bacilli  and  micrococci  may  be 
iivided  into  («)  saprophytic,^nd  (ti)  parasitic  bacteria. 

(a)  The  strictly  sapropliytic  bacteria  only  live  on  dead  or  dying 
organic  material  or  in  solutions  of  the  same,  and  are  incapable 
f  thriving  in  the  living  tissues.     Some  species  by  means  of  the 
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activity  of  their  protoplasm  not  only  obtain  food  from  the  dead 
organic  material  and  multiply,  but  cause  changes  in  the  fluid  in 
contact  with  their  surface  known  as  fermentation.  To  this  is  due 
the  decomposition  of  serum  or  of  pus  retained  in  a  wound,  the 
conversion  of  milk-sugar  into  lactic  acid  in  the  souring  of  milk  in 
the  stomach,  and  the  resolution  of  urea  into  carbonate  of  ammonium 
and  consequent  production  of  ammoniacal  urine  in  the  bladder. 
These  micro-organisms  by  their  growth  and  metabolism  elaborate 
substances  either  within  themselves  {^intracellular  poisons)  or  in  the 
medium  in  which  they  are  growing,  and  these  substances  act 
as  irritants  to  the  living  tissues,  setting  up  inflammation,  or,  if 
absorbed,  give  rise  to  symptoms  somewhat  similar  to  those  produced 
by  the  poisonous  alkaloids. 

The  short  rod-like  body  always  present  in  myriads  in  a  drop  of 
decomposing  fluid  was  formerly  known  as  Bacterium  termo,  or  the 
bacterium  of  putrefaction.  More  recently  it  has  been  shown  that 
not  one  but  many  species._.of  micro-organisms  wer.e^  confounded^ 
under  the  term.  Most  of  these  organisms  have  been  but  imper- 
fectly investigated  and  are  consequently  still  unnamed. 

Other  bacteria,  instead  of  setting  up  fermentation,  produce 
pigment,  as  for  example,  the  bacillus  of  blue  or  green  pus. 

(6)  The  par<i><itir  hucteria  reside  in  living  organic  material  and 
derive  theii'  food  from  the  fluids  of  the  circulation  or  from  the 
protoplasm  of  the  living  cell.  Some  of  these  are  only  capable 
of  thriving  in  living  tissues  {ohUgatory  parasites) ;  others,  though 
occasionally  found  in  living  tissues,  are  as  a  rule  found  in  dead 
organic  material  [  facultative  parasites).  Parasitic  bacteria  may  be 
divided  from  a  pathological  point  of  view  into  the  non-pathogenic, 
which  exist  in  the  body  without  doing  any  harm,  and  the  patho- 
genic, which  produce  disease  either  by  their  direct  influence  or  by 
their  chemical  action.  Pathogenic  bacteria  include:  1,  those  which 
are  capable  of  attacking  a  healthy  though  susceptible  organism,  as 
the  anthrax  bacillus ;  and,  2,  those  which  develop  when  the  life 
energy  of  the  cells  of  the  organism  is  depressed,  or  when  the  tissues 
in  which  they  live  are  altered,  as  the  tubercle  bacillus.  In  the 
former  the  special  properties  of  the  bacteria,  and  in  the  latter 
the  predisposition  of  the  organism  to  attack,  are  the  determining 
factors.  The  bacteria,  having  gained  admission,  may  merely  affect 
the  tissues  at  the  place  of  entry,  setting  up  a  local  inflammation ; 
or  they  may  extend  by  the  lymphatics  to  the  nearest  lymphatic 
gland,  where  they  may  be  arrested  or  pass  through  it  and  thus 
enter  the  circulation ;  or  they  may  make  their  way  into  the  small 
veins,  and  so  gain  the  circulation  at  once,  and  become  lodged, 
according  to  the  nature  of  the  bacteria,  in  the  capillaries  of  various 
tissues  and  organs.  Bacteria  growing  in  connection  with  a  mucous 
membrane  may  extend  along  the  surf  ace  as  in  diphtheria;  or  may 


INFLAMMATION". 


11 


be  carried  from  one  point  to  another,  as,  in  phthisis,  from  the 
lungs  to  the  larynx  or  intestine.  Diseased  tissues  jDroduced  by  one 
kind  of  bacteria  may  be  secondarily  infected  by  another  kind ;  thus 
the  lung  affected  by  croupous  pneumonia  may  sometimes  be 
secondarily  infected  by  tubercle  bacilli,  and  the  tuberculous 
tissue  by  the  micrococci  of  suppuration. 

The  tissues  may  be  protected  against  the  development  of 
micro-organisms  by  the  normal  resistance  of  the  body  to  the 
process  of  disease  {natural  mimtmiU/),  or  by  an  acquired  resist- 
ance {('^c<][iiAi^d  immunity).  Of  acquired  immunity  there  have 
been  several  explanations  offered.  Thus  it  is  believed  that  it 
may  be  brought  about  (a)  by  the  exhaustion  of  the  soil,  i.e.,  the 
occurrence  of  a  disease  once  is  thought  to  protect  against  a 
second  attack  through  the  first  disease  having  exhausted  the 
supply  of  the  material  which  is  necessary  for  the  development  of 
the  micro-organism  of  that  particular  disease;  [h]  by  the  chemical 
p^ducts  formed  pari  passu  with  the  bacteria  acting  as  a  poison 
to  the  bacteria  and  preventing  their  development ;  (c)  by  certain 
chemical  constituents  in  the  blood-serum  which  destroy  the  bacteria ; 
{d)  by  the  leucocytes  collecting  around  the  bacteria,  and  so  killing 
them ;  and  [e)  by  the  leucocytes  and  tissue-cells  absorbing  and 
destroying  the  bacteria  [phagocytosis).  Metchnikoff  and  his  pupils 
hold  that  the  leucocytes  are  endued  with  a  peculiar  power  of  pro- 
tecting the  organism,  that  they  are  attracted  by  the  bacteria  or 
their  j)roducts  ichemiotaxis),  gather  round  them,  absorb  them  into 
their  substance,  and  so  digest  or  destroy  them.  Other  pathologists 
hold  that  the  bacteria  are  first  killed  or  weakened  by  the  chemical 
products  generated  by  the  bacteria  or  by  the  disinfecting  con- 
stituents in  the  blood-serum,  and  then  only  when  dead  or  disabled 
are  absorbed  by  the  leucocytes  and  tissue-cells,  and  along  with  the 
devitalized  tissues  are  in  this  way  got  rid  of.  The  process  of 
immunity  cannot  be  discussed  in  this  work,  but  it  may  be  assumed 
with  safety  that  immunity  must  depend  on  the  power  of  the  tissues, 
their  cells  and  juices,  to  destroy  the  bacterial  growth,  and  also  to 
neutralize  the  bacterial  poisons;  i.e.,  with  acquired  immunity  the 
body  acquires  both  germicidal  and  antitoxic  properties.  An  immunity 
may  be  produced  by  gradual  administration  of  increasing  doses  of 
toxins  or  by  a  single  administration  of  so-called  antitoxins,  bodies 
derived  from  the  serum  of  a  highly  immunized  animal.  Antitoxins 
are  now  used  in  surgical  practice  in  tetanus,  erysij^elas  and  pyo- 
genic lesions,  such  as  suppuration,  gangrenous  cellulitis,  septicfX3mia 
and  pyaemia,  and  also  in  diphtheria.  It  is  therefore  necessary  to 
understand  the  principles  of  the  antitoxic  treatment,  but  this  dis- 
cussion finds  its  most  suitable  place  in  the  chapter  on  Tetanus. 

Amongst  the  pathogenic  bacteria  of  surgical  interest  may  be 
mentioned  :  the  anthrax  bacillus,  the  cause  of  malignant  pustule  ; 
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the  tubercle  bacillus,  found  in  tubercular  disease  ;  the  bacillus  of 
glanders,  of  leprosy,  of  tetanus,  of  diphtheria,  and  of  rhinoscleroma ; 
the  Staphylococcus  pyogenes  aureus,  and  the  Streptococcus  pyogenes, 
the  organisms  found  in  connection  with  suppuration  ;  the  Strepto- 
coccus erysipelatosus ;  the  Micrococcus  gonorrhoece  and  the  fungus  of 
actinomycosis. 

Signs  and  symptoms  of  inflammation.  These  may  be  divided 
into  the  local  and  the  constitutional.  The  local  signs  are  the  well- 
known  redness,  heat,  pain,  and  swelling,  to  which  may  be  added 
disturbance  or  alteration  of  function.  Except  in  a  typical  case, 
these  signs  are  not  all  necessarily  present ;  on  the  other  hand,  the 
presence  of  one  or  more  is  not  always  indicative  of  inflammation. 

The  redness  is  due  to  the  dilatation  of  the  small  arterioles,  veins 
and  capillaries,  and  increased  flow  of  blood  to  the  part ;  the  darker 
patches  over  the  general  surface  to  the  escape  of  red  corpuscles,  and 
to  the  blood  passing  into  the  veins  before  the  oxyhsemoglobin  has 
all  been  reduced.  The  redness  varies  according  to  the  intensity  of 
the  inflammation,  being  bright  in  the  acute,  and  dull  in  the  chronic 
variety,  and  generally  assumes  a  livid  hue  when  suppuration  is 
about  to  occur.  It  may  sometimes  be  absent,  as  in  inflammation  of 
non-vascular  tissues,  although  present  in  the  vascular  area  around. 
It  more  or  less  disappears  after  death. 

The  increased  heat  is  now  generally  held  to  be  due  merely  to  a 
greater  flow  of  blood  through  the  part,  and  not  to  any  generation  of 
heat  in  the  part  itself,  as  the  blood  coming  from  it  is  never  hotter 
than  the  blood  in  the  left  ventricle  of  the  heart.  The  inflamed  part, 
however,  feels  intensely  hot  and  burning  to  the  patient,  although 
the  thermometer  shows  little  actual  increase  of  heat. 

The  pain,  which  is  due  to  pressure  upon  or  stretching  of  the 
terminal  nerve-twigs  by  the  dilated  blood-vessels  and  by  the  exuda- 
tion, varies  in  intensity  and  in  character,  and  is  nearly  always 
increased  by  pressure  and  by  the  dependent  position.  It  is  of  a 
stabbing  character  in  serous  membranes,  aching  in  bone,  throbbing 
when  pus  is  about  to  form ;  more  intense  when  occurring  in  organs 
where  but  slight  stretching  can  occur,  as  the  globe  of  the  eye  or  the 
testicle ;  and  less  intense  in  parts  like  the  axilla  where  the  tissues 
are  loose.  In  the  eye,  as  well  as  pain  there  may  be  flashes  of 
light ;  in  the  ear,  noise.  The  pain  is  sometimes  referred  through 
the  nerves  to  other  parts  or  organs. 

The  swelling,  which  is  caused  partly  by  the  increased  quantity  i)f 
blood  in  the  inflamed  area,  partly  by  the  exudation  of  leucocytes 
and  serum,  and  partly  by  the  proliferation  of  the  original  tissue 
elements,  is,  as  might  be  expected,  greatest  in  lax  tissues,  as  the 
axilla,  and  least  in  the  dense  and  fibrous,  as  bone  or  tendon.  It  is 
always  an  important  sign  in  chronic  inflammation  where  there  may 
be  but  little  redness  or  pain. 
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The  disturlance  in  function,  which  practically  always  occurs  in  an 
inflamed  part,  may  be  illustrated  by  the  inability  of  an  inflamed 
bladder  to  retain  urine,  or  of  an  inflamed  eye  to  tolerate  light. 

The  constitutional  symptoms  may  be  summed  up  as  those  of  fever. 
There  is  a  rise  of  temperature — often  preceded  by  chilliness  or  even 
a  distinct  rigor,  a  quickened  pulse,  dry  skin,  furred  tongue,  loss  of 
ai^petite,  constipation,  scanty  and  high-coloured  urine,  headache, 
perhaps  delirium,  and  a  general  feeling  of  malaise.  When  the 
inflammation  is  slight  there  may  be  no  fever ;  but  when  it  is  at  all 
intense,  or  occurs  in  an  important  part,  the  fever  is  generally  con- 
siderable, and  in  septic  and  infective  inflammations  is  by  far  the 
most  anxious  symptom.  Inflammatory  fever  has  been  divided  into 
the  sthenic,  asthenic,  and  the  irritative  or  nervous.  In  the  sthenic 
the  symptoms  are  acute,  the  temperature  is  high  (104°  or  105°),  and 
the  pulse  full,  strong,  and  bounding.  In  the  asthenic  the  symptoms 
assume  what  is  called  a  typhoid  character;  the  temperature  falls, 
the  tongue  becomes  brown  and  dry,  the  lips  and  teeth  are  covered 
with  sordes,  and  the  pulse  is  quick,  soft,  and  feeble.  In  the  irri- 
tative there  is,  in  addition  to  either  of  the  above  set  of  symptoms, 
delirium,  violent  in  the  one  case,  or  low  and  muttering  in  the  other, 
and  a  general  nervous  state. 

The  came  of  the  fever  has  been  variously  explained.  In  simple 
inflammation  it  may  be  due  :  1,  iii_j)art  to  tissue-change  caused  by 
thejpresence  in  the  blood  of  some  products  of  digestion  as  albu- 
min_osesjor  peptones  (substances  known  to  possess  pyrogenic  or 
fever-producing  properties),  which  are  supposed  to  be  derived  from 
the  action  of  the  leucocytes  on  the  proteids  of  the  tissues  and  to  be 
drained  away  in  the  serum  from  the  inflamed  part  by  the  lymphatics; 
and,  2,  in  part,  although  this  is  very  doubtful,  to  disturbance  of  the 
heat-regulating  centre  in  the  brain,  induced  either  reflexly,  through 
the  sensory  nerves,  as  when  there  is  much  pain  and  tension  in  the 
inflamed  part,  or  directly,  by  the  action  on  it  of  the  deteriorated 
blood.  In  septic  inflammations  the  absorption  of  the  products  of 
fermentation  or  putrefaction,  as  from  a  septic  or  ill-drained  wound, 
has  no  doubt  a  large  share  in  the  production  of  the  fever,  which  is 
then  spoken  of  as  septic  [septic  fever,  sapnemia);  whilst  in  the  infective 
inflamraatipns  the  toxins  of  micro-organisms  are  believed  to~Fe  the 
chief  factor  (see  Bepticceniia  and  Pyceniia). 

Varieties  of  inflammation. — Inflammation  may  be  divided 
into  the  acute  and  chronic  according  to  its  intensity  and  duration; 
the  acute  again  into  the  simple,  the  septic,  and  the  infective.  What 
has  already  been  said  applies  chiefly  to  the  acute  variety.  The 
chronic  is  discussed  separately  later  on. 

Simple  or  traumatic  inflammation  is  that  which  remains  localized 
to  a  limited  area,  and  subsides  without  suppm^ation  as  soon  as  the 
cause  is  removed.    It  is  commonly  the  result  of  a  mechanical 
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injury,  and  may  be  studied  in  its  simplest  form  in  the  healing 
of  an  incised  wound  by  the  first  intention  (see  Wounds).  Should 
suppuration  occur  it  is  generally  due  to  the  presence  of  certain 
pyogenic  micro-organisms  (see  Suppuration,  p.  20). 

Septic  inflammation  depends  upon  fermentation  or  putrefaction 
in  a  wound  or  serous  cavity  set  up  by  the  presence  of  sa^.rop!lZiip 
bacteria ;  it  spreads  beyond  the  original  seat  of  injury,  and  is  accom- 
panied by  constitutional  symptoms  of  blood-poisoning  [septic  fever, 
saprcBmia).  The  septic  products  soak  into  the  tissues,  where  they 
act  like  other  chemical  irritants,  and  so  set  up  wider  and  wider 
circles  of  inflammation,  and  entering  the  general  blood-stream  with 
the  serum  which  is  drained  away  by  the  lymphatics,  give  rise  to 
septic  poisoning.  They  do  not  multiply  in  the  living  tissues,  like 
the  micro-organisms  producing  the  infective  inflammation  to  be 
next  described.  Hence  as  soon  as  the  fermentation  or  j)utrefac-- 
tion  can  be  checked  the  spreading  of  the  inflammation  and  septic 
poisoning  have  a  tendency  to  cease.  Septic  inflammation  is  often 
accompanied  by  suppuration,  but  this  is  regarded  as  a  complica- 
tion depending  on  the  presence  of  pyogenic  micro-organisms  (see 
Suppuration).  Some  surgeons  include  under  the  term  septic  all 
inflammations  attended  by  suppuration  and  the  various  specific 
inflammations,  as  erysipelas,  which  are  here  called  infective. 

The  infective  variety  is  also  of  a  spreading  character,  and  depends 
upon  the  presence  of  special  micro-organisms  {pathogenic  bacteria). 
Unlike  the  products  of  putrefaction  these  micro-organisms  multiply 
and  thrive  in  the  living  tissues  and  in  the  blood-stream.  They  may  also 
under  certain  circumstances  become  lodged  in  the  lymphatic  glands 
and  in  the  capillaries  of  distant  tissues  and  organs,  where  they  give 
rise  to  inflammations  similar  to  that  at  the  seat  of  primary  inoculation. 
Like  the  septic,  the  infective  inflammations  are  generally  accom- 
panied by  severe  constitutional  symptoms.  The  micro-organisms 
may  enter,  it  is  thought,  either  through  a  wound,  or  through  the 
respiratory  or  alimentary  tract ;  and  though  not  essential,  a  septic 
wound  favours  their  admission.    (See  Infective  processes  in  woimds.) 

It  must  be  remembered  that  whether  an  inflammation  is  septic  or 
infective,  in  both  cases  the  lesions  and  symptoms  are  due  [a)  to  the 
presence  of  bacteria,  and  (&)  to  intoxication,  the  only  difference  being 
that  in  one  case  the  bacteria  are  saprophytic  and  in  the  other  parasitic. 

Inflammation  also  admits  of  other  divisions ;  thus  it  is  variously 
spoken  of  as  traumatic,  idiopathic,  strumous,  syphilitic,  gouty, 
&c. ,  according  to  its  supposed  cause ;  as  adhesive,  suppurative,  and 
ulcerative,  according  to  its  termination,  &c. 

The  TREATMENT  of  inflammation  may  be  divided  into  the  Pre- 
ventive and  the  Curative,  The  former  will  be  discussed  under  the 
Treatment  of  luounds. 

Curative  treatment, — This  must  necessarily  vary  according  to  the 


INFLAMMATION.  15 

clicaracter  and  situation  of  the  inflammation  and  the  type  of  con- 
stitutional disturbance.  Here  only  are  given  the  indications  which 
should  guide  us  in  the  general  management  of  the  case.  Our  first 
endeavour  where  practicable  should  be  to  remove  the  cause.  Thus 
a  foreign  body  in  the  tissues,  such  as  a  thorn  in  the  finger,  should  be 
extracted ;  tension  should  be  relieved ;  a  free  drain  established  for  any 
pent-up  and  decomposing  discharges;  exit  given  to  extravasated 
secretions,  as  putrid  urine  and  the  like ;  bacterial  activity  as  far 
as  possible  minimized  or  prevented  by  antiseptics  and  antitoxins  ; 
irritating  applications,  as  strong  antiseptics,  exchanged  for  less  irri- 
tating di^essings ;  and  such  constitutional  causes  as  syphilis,  gout, 
&c.,  treated  by  appropriate  remedies.  When  the  cause  can  be  thus 
removed  and  fresh  sources  of  irritation  avoided,  the  inflammation 
will  tend  of  itself  to  cease.  Where  such  cannot  be  done,  we  should 
m  the  second  place  endeavour  to  prevent  the  complete  loss  of 
vitahty  of  the  already  injured  tissues  and  to  restore  their  healthy 
nutrition.  Por  this  purpose  our  efPorts  should  be  principally 
directed  to  controlling  the  supply  of  blood  to  the  part,  and  reduc- 
ing the  blood-pressure  in  the  damaged  blood-vessels  in  order  to 
lessen  the  escape  of  leucocytes  and  serum,  the  pressure  of  which  on 
the  vessels  and  tissues  may  lead  to  the  death  of  the  part,  whilst  the 
tension  to  which  they  give  rise  is  a  fertile  source  of  fresh  irritation 
and  consequently  of  the  continuance  of  the  inflammation.  Further, 
we  should  aim  at  counteracting  this  injurious  pressure  and  tension 
by  facilitating  the  draining  away  of  the  products  of  inflammation  • 
whilst  we  should  seek  to  promote  the  return  of  healthy  nutrition  to 
the  inflamed  tissues  by  endeavouring  to  remedy  such  constitutional 
defects  which,  as  we  have  seen,  by  lowering  their  vitality  act  as 
predisposing  causes.  Thirdlij,  we  should  not  lose  sight  of  the 
important  indication  to  relieve  pain.  And  lasthj,  whilst  direct- 
ing our  efforts  to  the  treatment  of  the  local  inflammation,  we 
must  modify  our  remedies  according  to  the  type  of  constitutional 
disturbance  to  which  it  may  give  rise. 

General  remedies.~ThQ  means  at  oui'  disposal  for  fulfilling  the 
bove  indications  are  both  local  and  constitutional.    In  some  cases 
local  remedies  alone  will  suffice ;  in  others  constitutional  remedies 
will  also  be  required. 

(A)  T/?e  local  may  be  enumerated  as  rest,  elevation  of  the  part, 
old  heat  and  moisture,  local  blood-letting,  incisions,  and  astrin- 
gents. These  means  should  not  be  used  indiscriminately;  those 
iiat  may  at  one  period  be  of  the  greatest  benefit,  may  at  another 
)roduce  the  result  we  are  trying  to  avoid. 

Rest  IS  one  of  the  most  important  means  we  possess  in  the  treat- 
iiont  ol  siu'gical  inflammation.  It  should  be  complete,  and  as  far  as 
,)ossible  both  functional  and  physiological.  Thus,  an  inflamed  joint 
5-Houlcl  be  placed  on  a  splint,  an  inflamed  eye  receive  no  light,  &c. 
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Elevation  of  the  part  relieves  swelling  and  tension  by  diminishing 
the  arterial  supply,  and  by  promoting  the  venous  return,  and  the 
draining  off  by  the  lymphatics  of  the  inflammatory  exudation. 
Thus,  an  inflamed  hand  should  be  placed  in  a  sling,  an  inflamed 
foot  raised  on  a  pillow,  &c. 

Cold,  though  a  most  powerful  agent  in  controlling  inflammation, 
is  one  that  requires  cautious  and  seasonable  application.  It  acts 
by  causing  contraction  of  the  small  arteries,  and  consequently 
diminishes  the  supply  of  blood  to  the  part;  it  likewise  controls 
the  amoeboid  movements  of  the  leucocytes.  At  the  same  time 
when  intense  it  lowers  the  vitality  of  the  tissues  and  promotes 
adhesion  of  the  corpuscles  and  stasis,  and  as  exemplified  by  frost- 
HUe  may  destroy  the  part.  It  is  of  the  most  service  in  the  pre- 
ventive treatment  of  inflammation,  and  for  controlling  the  process 
in  the  early  stages.  Later,  when  the  inflammation  is  fully  estab- 
lished, it  can  only  do  mischief.  Its  action  should  be  continuous ; 
if  applied  intermittently  it  tends  to  increase  the  inflammation  by 
the  reaction  which  follows  each  application.  It  is  best  applied  in 
the  form  of  an  ice-bag,  or  by  irrigation  with  ice-cold  water,  or  by 
Leiter's  tubes. 

Heat  and  moisture  act  by  causing  a  general  dilatation  of  the 
capillaries  and  free  flow  of  blood  through  the  part.  They  are  espe- 
cially useful  when  the  inflammation  has  become  fully  established, 
and  suppuration  is  threatened.  Under  the  latter  circumstances 
they  tend  to  localize  the  process,  and  bring  the  abscess  to  the 
surface.  They  may  be  applied  in  the  form  of  boracic  poultices  or 
hot  fomentations,  to  which  opium  and  belladonna  in  some  form 
may  be  added  to  soothe  and  relieve  pain.  The  boracic  poultice  is 
made  by  soaking  cotton-wool  or  lint  in  a  boiling  saturated  solution 
of  boric  acid,  or  of  boroglyceride  (5j  to  Oj).  The  material  is  then 
wrung  out,  applied  to  the  part,  and  covered  by  gutta-percha  tissue, 
or  oil  silk.  Heat  alone  may  be  applied  by  means  of  Leiter's 
tubes,  the  water  being  kept  heated  by  Krohne's  lamp. 

Local  blood-letting  relieves  the  vessels  of  the  inflamed  part,  and 
so  removes  tension.  It  may  be  employed  in  the  form  of  leeches, 
wet-cupping,  or  incisions  with  a  lancet.  It  is  often  of  great  benefit, 
even  when  not  applied  directly  over  the  part,  as  is  shown  by  the 
relief  afforded  to  an  infiamed  eye  by  a  leech  behind  the  ear. 

Incisions  are  useful  in  some  forms  of  inflammation,  as  phleg- 
monous erysipelas,  to  relieve  tension.  They  should  be  made  in  the 
long  axis  of  the  limb,  care  being  taken  to  avoid  important  structures. 

Astringents  act  by  constricting  the  blood-vessels,  and  are  especially 
useful  in  inflammations  of  the  mucous  membrane  of  the  mouth, 
nose,  urethra,  and  conjunctiva. 

(B)  Constitutional  remedies,  like  the  local,  should  be  used  accordmg 
to  the  intensity,  nature  and  situation  of  the  inflammation,  and  the 
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type  of  the  constitutional  disturbance.  In  an  ordinary  case  of 
simple  inflammation,  beyond  a  brisk  purge,  subsequent  regulation 
of  the  bowels  and  secretions  by  salines,  and  restricting  the  diet,  no 
special  constitutional  treatment  is  required.  But  when  the  fever  is 
high,  the  patient  young  and  vigorous,  and  the  pulse  rajjid,  full, 
and  strong— in  short,  where  the  fever  is  of  the  sthenic  type, 
antiphlogistic  or  lowering  treatment  should  be  adopted.  Where, 
on  the  other  hand,  the  patient  is  weakly  or  old,  or  broken  down  in 
constitution,  and  the  fever  is  of  a  low  or 'asthenic  type,  a  stimulating 
plan  of  treatment  will  be  required. 

Antipidoghtic  treatment  may  be  considered  under  the  heads  of 
diet,  drugs,  and  general  blood-letting. 

The  diet  should  be  restricted  to  milk,  weak  beef-tea,  barley- 
water,  arrom-oot,  and  the  like. 

Drw^s.—Purgatives  determine  the  flow  of  blood  to  the  intestines, 
and  so  relieve  the  inflamed  part.  They  are  not,  however,  generally 
employed  except  as  a  brisk  purge  at  the  onset  of  the  inflammation, 
and  m  gonorrhoea  and  orchitis,  in  which  they  are  of  considerable 
benefit.  In  inflammations  of  the  intestine  they  should  not  as  a 
rule  be  used  at  all.  Diaphoretics  and  diuretics  relieve  the  distended 
vessels,  the  former  by  determining  the  flow  of  blood  to  the  skin, 
the  latter  to  the  kidneys.  They  are  not  often  employed  in  surgical 
inflammations.  Aconite  in  small  doses,  frequently  repeated,  is 
believed  to  reduce  the  freqliency  and  force  of  the  heart's  action, 
and  is  much  praised  by  some.  Antimony  was  formerly  much 
employed,  and  is  still  used  in  inflamed  testicle.  Mercury  m  com- 
Ibmation  with  opium  was  once  in  much  favour,  and  was  thought  to 
have  a  controlling  action  on  the  inflammation.  It  is  seldom  given 
at  the  present  day,  except  in  syphilitic  inflammation,  and  as  a 
purgative  at  the  commencement  of  other  inflammations.  Oi^ium, 
however,  is  frequently  used  to  relieve  pain,  and  it  also  seems  to 
have  some  action  in  controlling  the  inflammation.  It  may  be  given 
by  the  mouth,  or  in  the  form  of  morphia  as  a  subcutaneous  injec- 
tion. Quinine,  salicylic  acid,  and  antipyrin  are  sometimes  employed 
when  the  temperature  is  high,  as  is  colchicum  in  gout,  potash  and 
sahcylate  of  soda  in  rheumatism,  perchloride  of  iron  in  erysipelas, 
and  hyoscyamus,  bromide  of  potassium,  sulphonal,  and  chloral 
when  there  is  want  of  sleep. 

Bleeding  is  not  often  employed  in  modern  surgery,  but  it  is  at 
times  beneficial  in  very  acute  inflammations  in  young  and  plethoric 
subjects.  Of  late  bleeding  has  again  become  not  so  very  uncommon 
m  the  medical  wards.  The  surgeon  should  therefore  make  himself 
acquainted  with  the  method  of  operating.  The  blood  may  be  taken 
Irom  one  of  the  veins  of  the  arm,  usually  the  median  basilic,  as 
that  IS  the  larger  vessel,  or  from  the  external  jugular  vein.  In 
bleeding  from  a  vein  of  the  arm  {phlehotomy),  a  bandage  or  tape  is 
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carried  twice  round  the  arm  a  little  above  the  elbow  to  obstruct  the 
vein  and  tied  in  a  bow.  Grasping  the  arm  with  the  left  hand,  with 
the  thumb  steadying  the  vein,  the  surgeon  makes  an  incision  into 
the  vessel,  holding  the  lancet  with  the  blade  between  his  forefinger 
and  thumb  about  half  an  inch  from  the  point,  to  prevent  it  pene- 
trating too  deeply  (Fig.  2).  The  blood  is  directed  into  a  graduated 
bleeding-bowl,  the  flow  if  necessary  being  increased  by  the  patient 
making  his  muscles  act  by  grasping  a  stick.  When  sufficient  blood 
has  been  taken  (usually  about  10  oz.)  the  constricting  tape  is  untied, 
a  pad  placed  over  the  incision,  and  the  ends  of  the  tape  carried 
across  the  pad  to  below  the  joint,  then  round  the  arm  and  again 
over  the  pad,  where  they  are  tied. 

The  stiinuhitiiig  plan  of  treatment  may  be  considered  under  the 
heads  of  diet,  drugs,  and  stimulants.  The  diet  should  consist  of 
essence  of  beef,  milk,  eggs,  milk-puddings,  oysters,  turtle  soup, 
and  of  white  fish  and  minced  chops  if  solid  food  can  be  retained. 


Fig.  2. — Method  of  holding  the  lancet  in  bleeding. 
(Heath's  Minor  Surgery.) 


Of  drugs,  ammonia  and  bark,  or  quinine  and  iron  will  generally  be 
found  of  most  service  ;  whilst  stimulants  in  the  form  of  brandy,  the 
brandy-and-egg  mixtiu-e,  port-wine,  champagne,  or  any  other  that 
the  patient  has  been  accustomed  to  take,  should  be  given  in  divided 
and  measured  doses  at  stated  intervals.  Stimulants  increase  the 
force  of  the  heart's  action,  and  so  drive  the  blood  through  the 
inflamed  j^art,  and  maintain  the  circulation  till  the  crisis  has  been 
tided  over.  The  indications  for  their  use  are  a  feeble  and  frequent 
pulse,  a  high  temperature,  a  dry  and  brown  tongue,  and  general 
signs  of  prostration. 

CHRONIC  INFLAMMATION. 

The  j)athological  process  in  chronic  inflammation  is  essentially 
the  same  as  in  the  acute ;  but  the  dilated  vessels  appear  to  lose 
their  tone,  and  remain  dilated  for  longer  periods,  and  the  escape  of 
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leucocytes  and  proliferation  of  the  original  tissue  elements  are  con- 
tinuous. 1^  urther,  tliejm%minatory  exudation  contains  less  fibrin- 
lorming  iiiatenal  and  albumen.  Like  the  acute,  it  may  terminate 
m  resolution,  suppuration  or  ulceration,  but  it  is  much  more  liable 
to  produce  chronic  thickening,  from  the  accumulation  of  the  cellular 
caldfication  "^^^        terminate  in  caseation,  or  even 

The  causes  of  chronic  inflammation  are  similar  to  those  of  the 
acute  but  they  appear  to  act  with  less  intensity  and  for  longer 
periods.  Amongst  the  predisposing  causes  must  be  especially  men- 
tioned passive  congestion,  struma,  rheumatism,  gout  and  syphilis 
ihe  exciting  causes  are  very  often  slight,  and  may  be  altogether 
overlooked;  whdst  secondary  causes  which  may  keep  up  the  in- 
flammation for  an  almost  indefinite  time  frequently  come  into  plav 
Ihus  in  chrome  joint-disease,  though  the  cause  may  be  but  a 
trivial  injury  m  a  rheumatic  subject,  continual  movement,  and 
tension  due  to  the  distension  of  the  synovial  membrane,  may  keep 
up  the  inflammation  for  months  or  years.  The  presence  of  miliarv 
tubercle  is  a  frequent  exciting  cause. 

Symptoms.—These  are  also  local  and  constitutional.  Of  the  local 
signs  the  redness  may  be  absent,  or,  if  present,  may  be  of  a  duskv 
hue,  whilst  the  part  is  often  discoloured  from  pigmentation  due  to 
the  disintegration  of  the  coloured  corpuscles.  "  The  pain  is  le^s 
severe  than  m  the  acute,  often  of  a  dull  aching  character  and 
increased  on  pressure,  and  sometimes  worse  at  night.  The  part 
may  be  slightly  hotter  than  natural,  but  at  times  no  increased  heat 
IS  apparent.  SweHmg  is  always  a  marked  sign.  Constitutional 
symptoms  may  _  be  altogether  absent;  generally,  however,  the 
patient  s^health  is  feeble  or  below  par,  or  he  is  strumous,  or  he  has 
gouty  rheumatic,  or  syphilitic  symptoms.  At  times  there  may  be 
some  lever  when  an  important  organ  is  affected. 

Treatment—The  indications  are  :— to  remove  the  cause  and  all 
secondary  sources  of  irritation;  to  promote  the  absorption  of  the 
inflammatory  products  ;  and  to  re-establish  the  normal  nutrition  of 
the  damaged  tissues.  For  this  purpose  constitutional  as  well  as 
local  means  should  be  employed.  Thus  :-we  should  endeavour  to 
improve  the  general  health  by  a  careful  dietary  and  the  regulation 
01  the  secretions;  whilst  stimulants  and  tonics  should  be  given 
where  indicated.  In  the  strumous,  cod-liver  oil,  in  the  syphilitic 
mercury  or  iodide  of  potassium,  in  the  gouty,  colchicum,  and  in  the 
rlieumatic,  the  salts  of  potash  or  guaiacum,  are  especially  indicated  • 
whilst  residence  at  the  seaside,  or  at  some  spa,  suitable  to  the 
diathesis,  or  a  sea  voyage  should  be  enjoined.  Locally,  the  means 
at  our  command,  besides  rest  of  the  part,  are:  1,  coimter-irrita- 
«jon  by  blisters,  tincture  of  iodine,  and  stimulating  liniments; 
^,  /ridioii  with  mercurial  ointment,  the  oleate  of  mercury  or 
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ointments  of  iodide  of  lead  or  cadmium,  or  by  shampooing,  massage, 
&c. ;  3,  'pressure  by  means  of  carefully-applied  bandages,  Scott's 
dressing,  or  Martin's  bandage,  or  the  ammoniacum  and  mercury 
plaster ;  4,  the  formation  of  setons  or  issues ;  and  5,  the  application 
of  the  actual  cautery.  Where  suppuration  threatens,  as  in  chronic 
inflammation  of  lymphatic  glands,  sulphide  of  calcium  may  be  of 
service  in  promoting  the  rapid  breaking  down  of  the  caseating 
mass.    It  should  be  given  in  doses  of  i  to  i  of  a  grain. 

SXJPPIJRATION  AND  ABSCESS. 

We  have  already  seen  that  under  some  circumstances  the 
inflammatory  process  may  terminate  in  the  softening  and  breaking 
down  of  the  inflamed  tissues,  infiltration  of  leucocytes  and  pro- 
liferation of  tissue-cells,  and  consequent  formation  of  pus,  suj^pura- 
tion  being  then  said  to  be  established.  This  process,  whether  it 
occur  (1)  in  the  substance  of  the  tissues  or  organs,  or  (2)  on  the  free 
surface  of  the  skin,  a  mucous  or  a  serous  membrane,  is  practically 
the  same.  In  the  former  case,  it  is  spoken  of  as  circumscribed  or 
as  diffused  suppuration,  according  as  it  is  limited  in  extent  or  the 
reverse ;  in  the  latter  case  it  is  known  as  purulent  exudation  or 
catarrh,  or  as  ulceration,  according  as  the  process  merely  involves 
the  superficial  layers  of  the  epithelium,  or  extends  through  to  the 
deeper  parts.  We  will  first  deal  with  the  circumscribed  variety  of 
suppuration,  or  abscess,  as  this  is  the  most  familiar  example  to 
surgeons. 

Circumscribed  suppuration  or  abscess. — An  abscess  may  be 
defined  as  a  circumscribed  collection  of  pus,  the  result  of  inflam- 
mation.   It  may  be  acute  or  chronic. 

Acute  abscess.— The  formation  of  an  abscess  may  perhaps  best  be 
studied  as  it  occurs  in  the  superficial  tissues.  We  have  already 
seen  that  an  inflamed  part  is  hot,  red,  swollen,  and  painful.  If  the 
inflammation  ends  in  suppuration,  the  swelling  which  was  more  or 
less  diffuse  becomes  circumscribed  and  j)ronounced,  the  redness 
localized  and  more  intense,  the  pain  assumes  a  throbbing  character, 
and  a  distinct  chill  or  rigor  is  generally  experienced.  On  pressing 
lightly  with  the  fingers  on  the  inflamed  part  a  sensation  of  fluid 
beneath  the  skin  is  felt,  and  fluctuation  is  said  to  be  present.  If 
left  to  nature  the  abscess  makes  its  way  in  the  direction  of  least 
resistance,  i.e.,  generally  towards  the  free  surface  of  the  skin,  or  if 
more  deeply  seated,  towards  a  mucous  canal,  serous  cavity,  or  the 
interior  of  a  joint.  Continuing  to  take  a  superficial  abscess  as  our 
example,  one  part  of  the  inflamed  area  becomes  more  prominent 
than  the  rest,  and  the  skin  over  it  red  and  glazed.  The  abscess  is 
said  to  point.  The  skin  will  shortly  ulcerate  or  slough,  and  burst- 
ing of  the  abscess  with  discharge  of  the  pus  will  ensue.    On  the 
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evacuation  of  the  pus  either  naturally  as  above,  or  through  an 
incision  artificially  made,  the  walls  fall  more  or  less  together,  and 
the  cavity  is  gradually  filled  up  by  granulations  till  finally  only  a 
scar  remains.  The  minute  changes  concerned  in  this  process  are 
briefly  as  follows : — The  leucocytes  which  have  escaped  from  the 
vessels  in  the  way  already  described,  together  with  the  round  cells 
resulting  from  the  proliferation  of  the  original  tissue  elements, 
aggregate  at  the  focus  of  inflammation  around  the  micro-organisms, 
which,  if  not  already  present  as  the  cause  of  the  inflammation, 
have  now  made  their  way  to  the  inflamed  spot.  The  Jissues,  as 
the  result  of  the  devitalizing  action  of  the  products  of  the  micro- 


FiG.  3. — Diagrammatic  representation  of  the  minute  changes  in  the  formation 
and  healing  of  an  abscess.  The  u^oper  half  shows  abscess  enlarging  ;  the 
lower  half  abscess  healing. 

organisms,  undergo  what  is  called  coagulation-necrosis,  and  then 
softening_  and,  liquefaction,  and  finally  disappear  among,  or  are 
absorbed  by,  the  leucocytes  and  proliferated,  tissue -ceUsjEhich  now 
completely  replace  them  in  the  form  of  a  mass  of  small  round 
cells.  Some  of  the  cells  in  the  centre  of  this  dense  mass  being 
cut  off  from  their  nutrient  supply  by  the  destruction  of  the  vessels, 
partly  as  the  result  of  over- stimulation  or  over- work  in  their 
battle  with  the  micro-organisms,  and  partly  as  the  result  of 
the  action  of  the  metabolic  products  of  the  latter,  in  their  turn 
degenerate  and  die,  and  are  now  found  suspended  in  a  fluid  formed 
by  the  liquefied  tissues  and  serous  exudation  infilti'ating  the  part. 
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The  leucocytes  and  round  cells  derived  from  the  fixed  connective- 
tissue  cells  are  known  as  pus  corpuscles,  the  fluid  as  liquor  puris. 
Thus  a  cavity  is  formed  containing  pus.  Meanwhile  around  the 
cavity  the  leucocytes  and  tissue- cells  continue  to  aggregate  and 
thus  form  a  barrier  to  the  advance  of  the  microbes.  New  vessels 
now  grow  into  the  mass  of  small  round  cells  and  the  abscess_cayity 
becomes  surrounded  by  a  layer  of  vascular  granulation-tissue  (the 
pyogenic  zone).  The  accompanying  woodcut  (Fig.  3)  illustrates 
diagrumraatically  the  appearance  that  would  be  presented  by  a 
section  through  an  abscess  and  the  surrounding  tissues.  In 
the  centre  is  the  abscess  cavity ;  around  this  in  the  upper  half  of 
the  diagram  are  zones  representing  the  inflammatory  changes  in 
various  stages  of  progress.  When  an  abscess  enlarges  it  is  simply 
by  the  extension  of  the  inflammatory  process  from  zone  to  zone. 
The  central  cavity  (Fig.  3)  increases  by  the  successive  degeneration 
of  the  small  round  cells,  which  fall  into  the  cavity  and  become 
pus  corpuscles,  whilst  what  was  formerly  the  zone  of  thrombosis  is 
now  converted  by  the  aggregation  of  the  leucocytes  and  proliferated 
tissue  cells  into  the  zone  of  small  round  cells,  the  zone  of  dilated 
vessels  and  retarded  flow  into  the  zone  of  thrombosis,  and  so  on  to 
the  circumference.  Such  at  least  occurs  when  an  abscess  spreads 
uniformly  in  all  directions.  Usually,  however,  it  makes  its  way  in 
the  direction  of  least  resistance,  these  changes  then  occurring  chiefly 
at  that  part.  If  an  abscess  is  not  opened  the  tension  and  the 
presence  of  the  pus  keep  up  the  inflammation,  but  when  the  pus  is 
evacuated  and  all  sources  of  irritation  are  removed  the  circulation 
in  the  vessels  around  resumes  its  normal  state.  The  walls  in  conse- 
quence of  the  pressure  of  the  surrounding  tissues  fall  more  or  less 
into  contact,  and  what  remains  of  the  cavity  is  gradually  filled  up 
by  the  growth  of  the  granulation-tissue.  The  granulation-tissue  is 
developed  into  fibrous  tissue,  which  in  its  turn  contracts,  obliterat- 
ing the  blood-vessels,  and  is  converted  into  dense  cicatricial  tissue. 
In  the  lower  half  of  the  diagram  (Fig.  3)  are  zones  representing  the 
various  changes  in  the  process  of  healing. 

Characters  of  jjus. — Pus  from  an  acute  abscess  in  an  otherwise 
healthy  person  is  a  thick,  creamy,  opaque,  yellowish-white, 
slightly  alkaline  fluid,  with  a  faintish  smell,  saltish  taste,  and  a 
specific  gravity  of  about  1030.  If  a  drop  is  examined  under  the 
microscope  it  is  found  to  consist  of  a  fluid  (the  liquor  puris)  and 
corpuscles  (pus  cells).  Some  of  these  corpuscles  are  globular, 
slig#B.y  granular,  and  measure  of  an  inch  in  diameter,  whilst 
SQm^___cgntain_twQ^_^Qr_  thm  which  are  made  more  evident 

on  the  addition  of  acetic  acid  to  clear  up  the  granular  matter. 
Amongst  them  may  be  seen  other  corpuscles  indistinguishable 
from  leucocytes,  and  exhibiting  when  examined  on  a  warm 
stage  amoeboid  movements.    The  latter  are  living  leucocytes  and 
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tissue  cells,  the  former  leucocytes  and  proliferated  tissue  cells  which 
have  undergone  death  and  degeneration.  The  proportion  of  dead 
to  living  pus  cells  vaiies  with  the  dui^ation  of  the  inflammation. 
I'he  liquor  puris  consists  of  water,  albumen,  and  salts,  of  which 
chloride  of  sodium  is  the  chief.  It  coagulates  on  boiling.  Though 
probably  derived  in  chief  part  from  the  exudation  of  the  plasma 
through  the  vessels,  it  diffei's  from  plasma  in  that  it  does  not  gene- 
rally coagulate  spontaneously.  In  acute  abscesses  the  pus  contains 
granular  material  derived  from  the  rapid  degeneration  of  the 
tissues  and  various  species  of  micro-organisms,  usually  fcocoi.  If 
allowed  to  stand  or  to  decompose  in  an  imperfectly  drained  abscess 
cavity,  it  will  be  found  moreover  teeming  with  the  bacteria  of 
putrefaction. 

'Varieties  of  2^ us. — Pus  is  variously  spoken  of  as  sam'ons  when  it 
contains  blood,  curdy  when  portions  of  coagulated  fibrin  are  seen 
floating  in  it,  ichorous  when  of  a  watery  consistency,  muco-pus 
when  mixed  with  mucus,  and  infective  when  containing  pathogenic 
micro-organisms.  It  some  instances  it  has  been  observed  to  have 
a  bluish-green  colour  (blue  pus),  due  to  the  presence  of  the  Bacillus 
pyocyaneus. 

The  Cause  of  inflammation  terminating  in  an  acute  abscess  may 
briefly  be  said  to  be  the  presence  of  micro-organisms  in  tissues 
whose  vitality  has  been  lowered  by  the  persistent  action  of  an 
irritant  or  by  the  debilitated  condition  of  the  patient. 

The  micro-organisms  which  are  commonlj^  found  in  processes  of 
suppuration  are  called  pyogenic.  The  commoner  forms  are  the 
following  :  The  Staphylococcus  pyogenes  aureus,  the  Staphylococcus 
pyogenes  alhus,  to  which  must  be  added  the  Staphylococcus  citreus  ; 
the  St7'eptococcus  pyogenes  and  the  Streptococcus  erysipelatosus,  prob- 
ably identical  forms;  the  Fneumococcus,  frequently  found  in  otitis, 
and  the  Gonococcus.  Of  these  the  gonococcus  j^roduces  a  specific 
form  of  suppuration,  but  the  others  are  the  organisms  gf  primary 
SilPlilli'^tion,  as  distinguished  from  a  suppuration  occurring  during 
the  course  of  or  after  an  infective  fever,  such  as  tyjjhoid  fever  or 
measles.  In  such  secondary  forms  of  suppuration  generally,  it 
seems,  the  ordinary  pyogenic  organisms  are  found,  but  frequently 
in  or  after  typhoidlleYm^atieiist  the_.typhoid  bacillus  occurs  at  the 
scat  of  suppuration,  and  then  as  a  rule  combined  with  one  or 
other  of  the  true  pyogenic  organisms.  In  pus,  streptococci  alone 
or  staphylococci  alone  may  be  observed,  but  generally  mixtures 
of  organisms.  It  is  impossible  to  distinguish  various  kinds  of  pus 
or  various  forms  of  suppurative  processes  according  to  the  bacterial 
flora.  Many  bacilli  are  often  associated  with  these  i:)yogenic  cocci, 
but  they  must  be  regarded  as  contaminations  rather  than  as  being 
of  primary  importance.  Amongst  these  may  be  mentioned  the 
Bacillus  coli  communis  and  the  Bacillus  pyocyaneus  (the  cause  of  the 
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characteristic  colour  of  blue  pus),  and  the  putrefactive  bacilli  of 
stinking  pus.  Although  the  above-mentioned  cocci  are  _  called, 
pyogenic  on  account  of  their  presence  in  pus,  it  must  not  be  for- 
gotten that  pus  formation  is  not  a  specific  property  with  them, 
but  that,  excepting  perhaps  the  gonococcus,  any  one  of  them 
is  ca]  able  of  causing  one  of  the  following  lesions  :  (1)  local 
inflammation,  (2)  cellulitis,  (3)  acute  suppuration,  (4)  acute  gan- 
grene, (5)  septicsemia  and  pyaemia,  and  (6)  infective  endocarditis. 
They  are  the  organisms  of  general  inflammation,  and  the  present 
state  of  knowledge  does  not  allow  of  a  diagnosis  between  processes 
produced  by  one  or  other  of  them. 

The  Staphi/Jococcus  jjyogenes  aureus  and  alhus  are  found  in 
inflammations  running  on  to  suppuration  and  abscess.  The 
organisms  are  found  gathered  in  grape-like  (Fig.  4)  masses,  and 
the  growth  in  an  artificial  culture  is  golden- coloured  or  white. 


according  to  the  variety  present.  Sometimes  another  coccus,  yield- 
ing a  lemon-coloured  growth,  is  found,  the  StaphyJococcm  citreus. 
The  Staphylococcus  aureus  occurs  in  suppurating  wounds,  in  pustular 
inflammations  of  the  skin,  in  suppuration  in  bone,  in  suppurating 
joints,  in  acute  periostitis  and  osteomyelitis,  in  purulent  peritonitis, 
and  in  empyema  and  other  deep  abscesses.  The  Staphylococcus 
alhus  is  often  associated  with  other  pyogenic  cocci,  especially  in 
inflammations  involving  the  skin,  and  occurs  most  frequently  in 
the  same  class  of  cases  as  the  Staphylococcus  aureus,  but  is  supposed 
to  be  less  virulent.  These  organisms  may  extend  from  a  wounji 
either  by  the  lymphatics  or  by  the  veins,  and  give  rise  to  metastatic 
abscesses  (pyaemia),  or  they  may  enter  the  system  through  ulcers 
of  the  respiratory  or  digestive  tract.  The  exact  point  of  entry 
in  acute  periostitis  and  osteomyelitis,  ulcerative  endocarditis  and 
empyema  is  uncertain. 


Fig.  4. —  Staphylococci.   X  950. 
(After  Sternberg. ) 


Fig.  5. —Streptococci.   X  1000. 
(After  Sternberg. ) 
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The  Streptococcus  pl/ogenes  is  frequently  found  in  suppurations 
attended  by  phlegmonous  or  purulent  oedema  with  a  tendency  to 
spread.  The  organisms  occur  in  chains  (Fig.  5).  The  suppura- 
tions in  which  they  appear  to  be  chiefly  concerned  may  start  in  a 
septic  wound  of  the  skin,  or  the  puerperal  uterus,  or  on  a  mucous 
or  serous  surface  in  contact  with  infected  tissues.  Absorption  of 
the  chemical  products  produced  by  these  organisms  is  very  liable 
to  occur,  giving  rise  to  general  blood-poisoning,  or  if  the  micro- 
organisms themselves  also  gain  access  to  the  circulation  they  may 
become  lodged  in  the  capillaries  and  produce  metastatic  abscesses, 
so  that  the  toxic  symptoms  produced  by  the  absorption  of  the 
chemical  products  may  be  accompanied  by  metastatic  (pycemic) 
abscesses.  Py?emia  and  septicaemia  are,  however,  almost  as 
frequently  caused  by  the  Staphylococcus  aureus  or  alhus. 

The  Streptococcus  erysipeJatosus,  which  is  closely  allied  to  the 
[Streptococcus  pyogenes,  and  \he  Micrococcus  gonorrhoeae,  are  referred 
to  under  Erysipelas  and  Gonorrhoea. 

The  Symptoms  of  an  acute  abscess  are  at  first  those  of  inflamma- 
tion, followed,  whilst  pus  is  forming,  by  a  chill  or  rigor  and  by 
throbbing  pain  in  the  part.  The  pain,  however,  usually  ceases 
when  suppuration  is  fully  established.  The  local  signs,  when  the 
abscess  is  superficial,  are  pointing,  central  softening,  and  when 
I  about  to  burst,  a  red  and  glazed  appearance  of  the  skin  with 
separation  of  the  cuticle.  Deep  suppuration  is  often  difficult  to 
detect  ;  deep-seated  fluctuation,  oedema,  subcuticular  mottling 
and  tenderness  on  pressure  are  then  the  chief  signs  ;  but  j)uncture 
with  an  exploring  needle  will  clear  up  any  doubt. 

Treatment. — The  chief  indications  are  to  remove  the  pus  with  as 
little  injury  to  the  tissues  as  possible,  to  ensure  an  efficient  drain, 
and  to  maintain  the  parts  aseptic.  When  it  is  evident  that  sup- 
puration must  ensue  it  should  be  promoted  by  moist  warmth  in  the 
form  of  a  large  boracic  poultice  sprinkled  with  opium,  or  hot  poppy 
fomentations.  As  soon  as  fluctuation  is  detected  the  abscess  should 
be  opened  by  making  a  free  incision  in  the  most  dependent  part  or 
where  it  is  pointing,  of  course  taking  care  to  avoid  blood-vessels  or 
other  important  structures  in  the  neighbourhood.  The  pus  should 
generally  be  allowed  to  flow  out  of  its  own  accord.  To  ensure  a 
thorough  drain,  and  to  prevent  any  tension  from  re-accumulation, 
the  opening  should  be  free  and  a  drainage-tube  should  be  inserted. 
If  the  abscess  is  large  a  counter- opening  may  be  necessary  or  the 
abscess  cavity  may  degenerate  into  a  sinus.  Where  recesses  or 
pouches  exist  the  septa  between  them  should  be  broken  down 
with  the  finger  introduced  into  the  abscess  cavity.  After  the  pus 
has  been  let  out  an  absorbent  antiseptic  dressing  or  boracic  poultice 
should  be  applied.  Although  it  is  a  rule  in  Surgery  to  open  an 
q-bscess  as  ^oon  as  fluctuation  clearly  shows  that  pus  has  formed. 
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there  are  some  instances  in  which  this  is  especially  imperatiye. 
Thus  an  abscess  should  be  opened  at  once  when  it  is  situated 
in  the  pemieum,  the  abdominal  or  thoracic  walls,  the  sheath 
of  a  tendon,  under  deep  fascice  or  the  peritoneum,  in  the  orbit, 
near  a  joint,  and  in  the  neck  if  attended  by  dyspnoea;  when 
obstructing  some  passage;  when  caused  by  the  infiltratioii._of 
urine,  faeces,  &c.;  and  when  a  spontaneous  opening  would  produce 
deformity. 

Hilton'' s  method,  as  it  is  called,  of  opening  an  abscess,  is  very 
useful  when  the  abscess  is  situated  deeply  and  amongst  important 
structures,  as  at  the  root  of  the  neck  or  in  the  axilla.  It  consists 
in  making  an  incision  through  the  skin  and  fascia,  and  then  work- 
ing gently  in  the  direction  of  the  pus  with  a  director.  As  soon  as 
pus  presents,  a  pair  of  dressing-forceps  is  slid  along  the  groove  of 
the  director  into  the  abscess  cavity,  the  director  removed,  and  the 
blades  of  the  forceps  separated  so  as  to  stretch  the  opening  and 
make  a  free  exit  for  the  pus. 

The  complications  of  ci cute  abscess  are:  1.  Hc©morrhage  from 
the  involvement  of  a  large  vessel.  2.  The  implication  of  some 
important  part,  as  the  peritoneal  cavity,  the  interior  of  a  joint, 
&c.  3.  Deg^eneration  into  a  sinus  or  fistula.  4.  Blood-poisoning 
[saprcbmia,  sepUccemia,  and  pycmnia). 

A  chronic  ahscess  differs  from  an  acute  in  that  it  is  formed 
slowly,  is  unattended  by  the  ordinarj^  signs  of  inflammation,  and, 
although  generally  caused  by  bacteria,  does  not  necessarily  depend 
upon  the  presence  of  the  pyogenic  micrococci.  The  contents, 
moreover,  are  usually  thin  and  curdy,  not  thick  and  creamy  like 
the  pus  from  an  acute  abscess.  In  some  situations,  however, 
as  in  the  chronic  abscess  in  the  subcutaneous  tissue  so  familiar 
to  the  surgeon,  the  contents  may  differ  very  little  to  the  naked 
eye  from  ordinary  pus,  and,  when  the  result  of  tuberculous 
disease,  may  contain  the  tubercle  bacillus.  A  chronic  abscess  is 
generally  formed  in  connection  with  carious  bone,  joint-disease, 
a  caseating  lymphatic  gland,  or  tuberculous  deposit.  At  times 
no  cause  can  be  discovered.  When  due  to  sphial  caries  a  chronic 
abscess  has  a  tendency  to  burrow  in  the  tissues,  especially  in  the 
long  axis  of  the  body ;  and  its  walls  often  become  condensed  and 
thickened,  and  lined  with  a  layer  of  smooth  granulations,  which 
give  it  a  velvety  and  mucous  membrane-like  appearance,  or  they 
may  become  coated  with  a  thick  layer  of  caseating  tuberculous 
matter.  The  symptoms  are  very  various,  and  differ  according  as 
the  abscess  is  found  in  connection  with  carious  bone,  a  diseased 
spine,  &c.,  and  will  be  again  referred  to  under  the  head  of  Suppura- 
tion in  Bone,  Psoas  abscess,  &c.  Here  it  may  be  stated  generally 
that  the  chief  signs  are  a  fluctuating  swelling,  often  unattended 
with  any  sign  of  inflammation,  and  the  presence  of  some  affection. 
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as  spinal  caries,  that  is  known  to  be  often  associated  with  abscess. 
Before  a  chronic  abscess  is  oj)ened  there  are  usually  no  con- 
stitutional symptoms ;  but  subsequently  saprophytic  bacteria 
or  pyogenic  micrococci  may  gain  admission,  and  long- continued 
suppuration  attended  by  hectic  fever  or  lardaceous  disease  of  the 
viscera  is  very  liable  to  ensue  and  terminate  fatally  from  exhaus- 
tion, renal  disease,  diarrhoea,  or  hepatic  mischief.  Diagnosis. — A 
small  chronic  abscess  in  the  subcutaneous  tissue  may  be  mistaken 
for  a  fatty  tumour,  an  hydatid  or  other  cyst,  a  blood-extravasation, 
or  a  soft  solid  tumour,  and  it  may  be  quite  impossible  to  arrive  at 
a  correct  diagnosis  without  puncture  with  a  grooved  needle.  The 
diagnosis  of  chronic  abscess  connected  with  the  spine,  joints,  &c., 
will  be  further  alluded  to  in  the  section  on  Diseases  of  Regions. 
Termi nations. — A  chronic  abscess,  after  remaining  quiescent  for 
a  long  period,  may  take  on  increased  action,  and  burst  either 
externally,  or  into  a  mucous  canal,  a  serous  cavity,  &c.,  or  the 
watery  portions  of  the  pus  may  be  absorbed,  leaving  behind  a 
caseous  mass,  which  may  either  dry  up  or  undergo  calcification ; 
or  it  may  remain  in  its  caseous  state  for  years,  and  then  break 
down,  and  set  up  fresh  inflammation  around,  and  produce  what 
is  called  a  residual  abscess.  Treatment. — Small  chronic  abscesses 
unconnected  with  diseased  bone,  joints,  &c.,  should  be  dissected 
lout,  or  if  this  is  impracticable  freely  incised  and  then  scra^eji 
land  sewn  up  or  drained  antiseptically.  Large  abscesses,  especially 
twhen  the  result  of  spinal  disease,  require  very  careful  management. 
|If  antiseptic  precautions  are  neglected,  and  the  pus  is  allowed  to 
jundergo  putrefaction  or  fermentation,  or  pyogenic  cocci  gain  admis- 
sion, long-continued  suppuration  and  attendant  hectic  generally 
follow  and  frequently  terminate  fatally.  The  best  plan  would 
appear  to  be  to  aspirate  the  abscess  frequently  so  as  to  reduce  its 
size,  injecting  at  each  aspiration  iodoform  emulsion,  and  then  to 
open  it  with  antiseptic  precautions,  scrajoe  out  the  tuberculous 
material  lining  it  with  a  Yolkmann  spoon,  \\^l_rub  the  walls  with 
aseptic  sponges  on  long  forceps,  irrigate  with  a  weak  antiseptic, 
throw  in  some  iodoform  emulsion,  and  close  the  wound.  Should 
the  abscess  refill,  this  process  may  be  repeated  or  an  antisei:)tic 
drain  established.  Aspiration  alone,  however,  and  especially  when 
combined  with  the  injection  of  iodoform  emulsion,  will  in  some 
cases  suffice,  the  abscess  drying  uj),  and  in  this  way  becoming 
cured. 

Diffuse  suppuration  may  occur  either  :  1 ,  in  the  substance  of 
the  tissues  or  organs;  or,  2,  on  the  surface  of  the  skin  or  a  mucous 
or  serous  membrane.  As  examples  of  the  former  may  be  cited 
cellular  and  cellulo- cutaneous  erysipelas,  in  which,  as  the  result  of 
a  spreading  infective  inflammation,  extensive  suppuration  occui's 
through  large  tracts  of  the  subcutaneous  tissue ;  as  examples  of 


28  GENERAL  PATHOLOGY  OF  SIJllGICAL  DISEASES. 

the  latter,  gonorrhoea,  bronchitis,  and  some  forms  of  peritonitis. 
The  pathological  process  in  both  is  practically  similar,  only  that 
in  one  the  inflammatory  products  (pus)  are  diffused  through  the 
tissues,  and  in  the  other  over  the  free  surface.  Suppuration  on 
the  free  surface  of  the  skin  or  mucous  membrane  when  the  deeper 
layers  of  these  structures  are  involved,  is,  however,  spoken  of 
generally  as  ulceration ;  and  when  the  epithelial  layers  only  are 
affected,  as  intertrigo  in  the  case  of  the  skin,  and  as  purulent 
catarrh  or  pyorrhoea  in  the  case  of  a  mucous  membrane. 

Constitutional  effects  of  long -continued  suppuration.  Hectic  fever 
and  lardaceous  disease. — Hectic  FEVER  is  a  common  accompani- 
ment of  prolonged  suppuration  from  whatever  cause  when  the 
wound  cannot  be  kept  aseptic  and  efficiently  drained.  It  has  been 
ascribed  to  the  drain  on  the  system  owing  to  the  formation  of  large 
quantities  of  pus ;  but  this  is  certainly  not  the  only  cause,  as  a 
chronic  abscess  may  attain  a  very  large  size,  and  exist  for  3'ears 
unattended  by  hectic  as  long  as  it  remains  unopened ;  nor  after 
opening  does  hectic  occur  if  the  pus  can  be  prevented  from  under- 
going fermentative  or  putrefactive  changes,  and  the  cavity  can  be 
well  drained.  It^  would  therefore  rather  appear  to  be  due  to  .a 
chronic  blood-poisoning,  consequent  upon  the  absorption  of  the 
products  of  fermentation  or  putrefaction  in  small  quantities  at  j; 
time.  Bijinptonis. — Hectic  fever  is  characterized  by  profuse  sweat- 
ing, rapid  wasting,  nocturnal  rises  of  temperature  with  morning 
remissions,  and  generally  by  diarrhoea  and  deposits  of  urates  in  the 
urine.  The  face  is  pale  and  pinched,  the  cheek  flushed,  the  eye 
bright,  the  pupil  dilated,  the  tongue  red  and  dry  at  the  edges,  and 
the  pulse  rapid,  small  and  weak.  The  appetite  gradually  fails, 
the  patient  becomes  weaker  and  weaker,  and  dies  exhausted  of 
diarrhoea,  lardaceous  disease,  &c.  Treatment. — The  cause  of  the 
suppuration  should  be  removed,  or,  if  this  is  impossible,  the  absorp- 
tion of  septic  j)roducts  should  be  as  far  as  is  practicable  controlled 
by  establishing  a  free  drain  to  the  suppurating  cavity,  and  by 
preventing  the  putrefaction  of  the  discharges  by  the  use  of  anti- 
septics. At  the  same  time  the  system  must  be  supported  by 
nourishing  diet  and  stimulants,  the  sweating  combated  by  dilute 
sulphuric  acid  or  atropine,  and  the  diarrhoea  by  opium,  catechu,  or 
other  astringents. 

Lardaceous  disease  is  another  of  the  complications  that  may 
follow  prolonged  suppuration  consequent  upon  long-standing  disease 
of  the  bones  or  joints.  As  the  disease,  however,  perhaps  falls  more 
often  under  the  notice  of  the  physician  than  of  the  surgeon,  the 
student,  for  a  description  of  it,  is  referred  to  a  work  on  Medicine. 
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When  an  abscess  opens  spontaneously,  or  is  opened  artificially, 
we  have  seen  that  the  cavity  usually  tills  up  with  granulations. 
Under  some  circumstances,  however,  as  when  an  abscess  is  con- 
nected with  tuberculous  caries  or  with  dead  bone,  or  contains  a 
foreign  body,  or  is  formed  in  connection  with  a  mucous  canal  or 
secreting  gland,  or  its  walls  after  opening  are  prevented  from 
remaining  in  contact  by  muscular  action,  the  abscess  does  not  close, 
but  degenerates  into  a  suppurating  track  called  a  '  sinus  '  or  '  fistula.' 
rhough  the  terms  '  sinus  '  and  '  fistula '  are  often  used  synonymously, 
the  former  is  generally  applied  to  such  a  track  when  it  is  only  open 
a,t  one  end,  the  latter  when  it  is  open  at  both  ends.  Although, 
perhaps,  a  sinus  or  a  fistula  more  often  owes  its  origin  to  the  non- 
closure  of  an  abscess,  and  is  hence  described  here,  it  may  also  be 
the  result  of  a  wound,  of  ulcei-ation,  of  sloughing,  or  of  a  congenital 
defect.  Special  forms  of  fistulse,  as  fistula  in  ano,  recto-vesical 
fistula,  salivary  fistula,  &c.,  will  receive  sj^ecial  notice  under  Dis- 
eases of  Organs.  Here  generally  it  may  be  said  that  a  sinus,  and  in 
some  instances  a  fistula,  is  a  long  and  often  tortuous  suppurating 
track,  lined  with  a  smooth  membrane,  and  usually  02:)ening  in  the 
midst  of  prominent  gi'anulations.  Treatment. — The  cause  should 
be  sought,  and  if  ]30ssible  removed,  and  the  walls  of  the  sinus  then 
scraped  and  pressed  together  by  careful  bandaging.  The  bandage 
should  be  so  applied  as  to  prevent  the  accumulation  of  pus  in  the 
deeper  end,  and  the  consequent  re-conversion  of  the  sinus  into  an 
a-bscess.    If  this  is  found  impracticable,  a  drainage-tube  should  be 

a.  iiserted  and  shortened  daily  as  the  sinus  gradually  fills  up  from  the 
bottom.  When  the  sinus  has  existed  long,  and  the  walls  are  callous 
and  indui^ated,  it  should  be  stimulated  by  injections  of  tincture  of 
iodine,  nitrate  of  silver,  or  the  like.  Or  the  lining  membrane  when 
tuberculous  may  be  scraped  with  aVolkmann's  spoon  or  be  destroyed 
by  chloride  of  zinc,  the  galvano- cautery  wire,  or  the  benzoline  or 
actual  cautery.  These  and  such-like  means  failing,  the  sinus 
should  be  laid  freely  open,  the  lining  membrane  cut  or  scraped  away, 
and  the  wound  plugged  with  iodoform  gauze  or  other  antiseptic 
material  to  ensure  healing  from  the  bottom.  Where  the  laying 
open  of  a  sinus  would  involve  important  structures,  as  a  large 
vessel,  or  necessitate  an  extensive  wound,  or  is  otherwise  imj^rac- 
ticable  or  unadvisable,  a  counter- opening  should  be  made  by 
cutting  on  the  end  of  a  long  probe,  and  the  sinus  then  drained  by 
passing  a  drainage-tube  at  first  through  it,  and  subsequently  in  at 
3ach  end,  and  gradually  withdrawing  the  two  portions  as  the  sinus 

b.  eals.  At  the  same  time  that  these  local  means  are  adopted, 
ittention  must  be  paid  to  the  general  health,  as  the  intractability 
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of  a  sinus  may  depend  in  part,  or  even  entirely,  upon  some  con- 
stitutional derangement.  The  treatment  of  special  fistulse  is 
elsewhere  described.    (See  fistula  in  ano,  &c.) 

ULCERATION  AND  ULCERS. 

Ulceration  is  another  of  the  terminations  of  inflammation,  and 
as  we  have  already  seen,  merely  differs  from  suppuration  in  that 
the  one  occurs  in  the  substance  of  the  tissues,  the  other  on  the  free 
surface.  In  both  there  is  minute  disintegration  and  liquefaction  of 
the  tissues,  with  infiltration  of  leucocytes  and  proliferation  of  tissue- 
cells  and  degeneration  and  death  of  some  of  the  infiltrating 
leucocytes  and  proliferated  tissue-cells ;  in  suppuration,  however, 
the  infiltrating  and  proliferating  cells  being  unable  to  escape  form 
an  abscess,  whilst  in  ulceration  the  broken-down  tissues  and  pus 
are  cast  off  as  soon  as  formed  as  a  discharge  or  ichor.  Aii  abscess 
may  therefore  be  said  to  be  a  closed  ulcer,  an  ulcer  an  open  abscess. 
This  molecular  death  of  the  tissues  serves  to  distinguish  ulceration 
from  gangrene,  in  which  the  tissues  die  en  masse  and  are  cast  off  in 
the  form  of  a  slough.  The  two  processes,  however,  are  frequently 
combined.  The  softening  and  breaking  down  of  a  new  growth, 
though  not  generally  due  to  inflammation,  is  also  spoken  of  as 
ulceration.  Ulceration  may  occur  in  any  tissue  of  the  body. 
Here,  however,  our  description  will  chiefly  apply  to  the  process  as 
it  affects  the  skin  or  mucous  membrane.  Let  us  first  study  the 
process  as  it  may  be  followed  with  the  naked  eye  in  a  portion 

of  inflamed  skin.  The  cuticle  in 
the  centre  of  the  inflamed  spot 
separates  or  is  rubbed  off,  and  a 
raw  surface  is  thus  left  which 
gradually  enlarges  in  depth  and 
extent,  leaving  an  angry-looking 
sore  exuding  a  sanious  discharge. 
Supposing  the  destructive  process 
to  now  cease,  minute  red  points 
called  '  granulations  '  spring  up 
from  the  surface  of  the  sore,  and 
the  discharge  is  replaced  by  pus. 
The  ulcer  skins  over  from  the  margins,  till  the  raw  surface  is  thus 
covered  in,  and  finally  a  scar  only  is  left  to  mark  the  situation  of  the 
former  wound. 

The  minute  changes  are  as  follows : — The  tissues  at  the  focus  of 
inflammation  where  stasis  has  already  occurred  become  infiltrated 
with  serum  and  leucocytes  ;  the  cells  of  the  Malpighian  layer  of  the 
epidermis,  of  the  dermis,  and  of  the  subcutaneous  tissue  proliferate  ; 
the  cells  of  the  cuticle  are  in  consequence  pushed  forward  before 


Fig.  6.  ■ —  Diagram  of  ulceration. 
Formation  of  granulation-tissue. 
New  capillaries  growing  out 
amongst  the  small  round  cells 
from  the  old  capillaries. 
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they  have  had  time  to  assume  their  horny  character,  and  the  cuticle 
thus  softened  readily  separates  or  is  rubbed  off,  leaving  the  dermis 
raw  and  exposed.  The  infiltrated  and  softened  tissues  forming  the 
surface  of  the  sore  become  disintegrated  as  in  su2)puration,  and  are 
cast  off  in  a  molecular  and  partly  liquid  form,  while  those  a  little 
deeper  become  completely  replaced  by  the  leucocytes  and  pro- 
liferating cells  which  form  a  layer  of  vascular  granulation -tissue 
(Fig.  6),  essentially  similar  to  that  forming  an  abscess  wall. 
When  the  cause  of  the  ulceration  is  removed  the  circulation 
around  becomes  normal,  the  infiltration  of  leucocytes  and  serum 
and  proliferation  of  the  tissue- cells  cease,  and  although  the  super- 
ficial cells  of  the  granulation-tissue  at  first  degenerate  and  are  cast 
off  as  pus,  underJiealthy  conditions  the  granulation-tissue  soon 
ourt)alances  in  its  growth  the  superficial  disintegration  and  thus 
fills  up  the  ulcer.  New  epithelium  is  formed  from  the  old  epithe- 
ilium  at  the  margin  of  the  ulcer,  and  gradually  spreads  over  the 
i surface  of  the  granulations  till  the  ulcer  is  finally  skinned  over. 
'The  granulations  develop  into  fibrous  tissue  which  slowly  contracts, 
helping  to  reduce  the  size  of  the  wound. 

Causes. — Ulceration,  like  suppuration,  is  due  to  the  action  of  the 
ipyogenic  micrococci  on  tissues  weakened  by  previous  inflammation. 
For  a  fuller  account  of  the  causes  of  ulceration,  therefore,  the  student 
is  referred  to  the  causes  of  inflammation  and  suppuration.  Here  it 
may  briefly  be  said  that  the  ulcerations  of  the  integuments  so  common 
in  surgical  practice  are  generally  the  result  of  :  1.  Injury,  often 
slight,  inflicted  on  parts  the  vitality  of  which  is  already  lowered 
by  poor  living,  advancing  age,  and  chronic  congestions  due  to  vari- 
cose veins,  long  standing,  &c.  2.  Certain  morbid  states  of  the 
system,  such  as  are  produced  by  syphilis  and  tubercle.  3.  Pressure, 
especially  when  conjoined  with  a  defective  nerve-supply,  as  an 
example  of  which  may  be  mentioned  bed-sores  occurring  in  cases 
of  injury  to  the  spinal  cord. 

The  treatment  of  ulceration  varies  according  to  the  local  condition 
of  the  ulcer  and  the  constitutional  state  of  the  jmtient,  and  will  be 
discussed  under  Varieties  of  Ulcers.  All  that  need  be  said  in 
general  is,  that  the  cause  should  if  possible  be  removed,  all  sources 
3f  irritation  avoided,  the  constitutional  state  of  the  patient  treated 
with,  appropriate  remedies,  and  such  dressings  applied  as  are  indi- 
cated by  the  local  condition  of  the  ulcer. 

Diseases  of  cicatrices.— After  an  ulcer  has  healed  over  and 
'Aie  granulation -tissue  has  been  converted  into  fibrous  tissue,  this 
atter  continues  to  shrink,  leading  to  obliteration  of  the  blood- 
v^essels  in  the  cicatrix  and  causing  contraction  and  often  distortion 
)f  the  surrounding  parts.  Cicatrices  differ  from  normal  skin  in 
;hat  they  are  deyoid  oi  s\\^eat-ducts,  hair-follicles,  sebaceous  glands, 
ind  lymphatics,  and  being  also  but  p^rly  supplied  with  nerves  and 
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vessels  are  very  apt  to  break  down  on  slight  provocation,  leading 
to  a  re-opening  of  the  ulcer.  Moreover,  owing  to  their  unstable 
nature,  they  are  liable  to  undergo  certain  changes  and  become 
the  seat  of  eczema,  h_ypertrophy,  keloid,  epithelioma,  and  warty 
excrescences,  and  to  be  attended  with  itching,  pain,  and  intense 
neuralgia. 

ULCERS. 

An  ulcer  is  the  term  applied  to  an  open  sore  produced  by  a  loss 
of  substance  of  the  free  surface  of  the  skin  or  mucous  membrane 
in  the  process  of  ulceration,  or  of  ulceration  and  gangrene  combined. 
The  term,  moreover,  is  sometimes  extended  to  any  open  granulating 
wound  the  result  of  an  injury  or  operation. 

Varieties  of  ulcers. — The  various  names  given  to  ulcers  are 
derived  either  from  their  local  conditions  and  surroundings  or  from 
their  specific  cause.  The  characters  of  the  specific  ulcers,  however, 
often  become  obscured  by  accidental  local  conditions,  and  these 
latter  again  are  constantly  changing  from  day  to  day,  so  that  an 
ulcer  which  at  one  time  would  be  called  callous  may  at  another  be 
in  a  sloughing  state.  The  following  are  examples  of  the  chief 
types  of  ulcers,  but  in  practice  many  minor  shades  of  difference  in 
the  local  appearances  are  met  with,  so  that  it  may  be  difficult  or 
impossible  to  assign  a  given  ulcer  to  a  particular  type. 

A.  Ulcers  ivhose  cJiaracters  depend  upon  their  local  condition. 

The  simple^  healthy,  or  healhig jdcer. — The  edges  are  smooth  and 
shelving,  and  extend  in  the  form  of  a  bluish-white  film  over  the 
marginal  granulations.  The  base  is  level  or  nearly  so,  and  covered 
with  healthy  granulations.  The  discharge  is  inodorous  pus,  or  if 
the  ulcer  is  dressed  antiseptically,  and  all  irritation  avoided,  merely 
healthy  serum.  The  suiTOunding  skin  is  healthy.  This  is  the  type 
that  all  ulcers  assume  when  healing.  Treatment. — Eest  and  pro- 
tection by  any  light  unirritating  antiseptic  dressing  is  all  that  is 
usually  required.  When  large,  cicatrization  may  be  promoted  by 
skin-grafting.    Two  methods  are  employed. 

(a)  Old  method  of  skin-grafting. — Small  pieces  of  healthy  skin, 
including  the  rete  mucosum  or  actively-growing  epithelial  layer  but 
not  the  whole  thickness  of  the  corium,  should  be  snipped  from  the 
j)atient's  arm  or  elsewhere  by  the  skin-grafting  scissors  and  placed 
at  once  with  gentle  pressure  on  the  granulating  surface  of  the  ulcer, 
and  retained  there  by  suitable  dressings  until  they  have  become 
adherent.  After  a  few  days  the  grafts  often  disappear,  but  this 
may  only  be  owing  to  the  loss  of  the  horny  layer  of  the  epidermis 
which  gives  them  their  opacity.    The  active  deeper  layer  which  is 
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transparent  may  still  be  there,  and  the  grafts,  if  the  process  is 
successful,  will  become  aj^parent  in  a  few  days,  as  in  the  course 
of  growth  the  deeper  cells  are  pushed  forward  and  become  horny. 
From  each  islet  of  epithelium  thus  grafted  new  epithelium  spreads 
over  the  surface  of  the  sore.  The  granulating  surface  of  the  ulcer 
must  be  healthy  or  the  grafting  will  not  succeed. 

(&)  New  method  of  six in-graf ting  (Thiersch's). — The  ulcer  should 
first  be  brought  into  a  healthy  condition,  all  strong  antiseptics 
washed  off  with  boiled  salt  solution  so  that  they  may  not  come 
into  contact  with  the  grafts,  and  the  granulations  scraped  away. 
Longitudinal  shavings  of  skin  should  then  be  taken  from  the  arm 
or  thigh  with  a  sharj)  razor,  carried  on  the  razor  to  the  ulcer,  and 
ilaid  upon  its  surface.  The  grafts  sliQijld  ^overlap  the  margins  or 
ithey  will  in  retracting  leave  a  border  of  granulations.  There 
i  should  be  no  subcutaneous  tissue  or  fat  on  the  under  surface  of  the 
graft ;  indeed  it  is  only  necessary  to  shave  off  the  tops  of  the 
papill[©,  as  the  thinner  the  graft  the  more  easily  is  it  handled.  The 
grafts,  if  preferred,  may  be  taken  from  an  amputated  limb,  or  from 
a  puppy,  rabbit  or  frog. 

The  exu])€rciMt.  or  fungous  ulcer  is  generally  due  to  obstructed 
ivenous  return  from  the  granulations,  the  result  of  undue  con- 
traction of  surrounding  tissues,  as  seen,  for  example,  after  a 
burn.  The  edges  are  healthy,  but  the  granulations  rise  up  above 
the  surface,  and  are  turgid,  dark  red,  redundant,  and  readily  bleed. 
The  discharge  is  purulent.  Treatment. — Solid  nitrate  of  silver  or 
sulphate  of  copper  should  be  rubbed  over  the  granulations  until 
they  are  reduced  to  healthy  proportions. 

The  oedematous  or  tueak  ulcer  generally  occurs  in  connection  with 
tuberculous  bones  or  joints,  but  any  ulcer  may  become  oedematous 
if  healing  is  delayed  by  the  too  long  use  of  emollient  ajDj^ylications. 
The  edges  and  surroundings  are  generally  healthy  ;  and  the  granu- 
lations are  up-raised,  flabby,  bulbous,  semi-translucent,  watery,' 
md  friable.  The  discharge  is  profuse  and  watery.  Treatment. — 
Removal  of  the  cause  where  possible  ;  uniform  pressure ;  and  apjili- 
iations  of  lotions  of  nitrate  of  silver,  or  like  astringents.  When 
tuberculous  they  should  be  scraped  away. 

Tlte  infla nimxitory  and  inflamed  ulcer, — ^These  terms  are  apjilied  to 
ilcers  in  which  the  inflammatory  phenomena  are  the  most  marked 
eature.  The  inflammation  may  depend  on  some  constitutional 
listurbance  consequent  upon  alcoholism,  poor  living,  and  the  like  ; 
)r  it  may  be  the  result  of  local  irritation  applied  to  any  ulcer,  what- 
ivor  its  previous  character.  For  the  purpose  of  distinction,  the  term 
inflammatory'  is  applied  to  the  former  condition,  whilst  the  term 
inflamed  '  is  generally  restricted  to  ulcers  of  the  latter  class, 
nflammatory  ulcers  have  generally  an  irregular  shape,  the  edges 
.re  ragged  and  shreddy,  or  abrupt  or  sharp-cut;  the  surrounding 
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skin  is  red  and  oedematous,  and  the  base  void  of  granulations,  dry, 
livid  red,  or  covered  with  a  serous  or  sanious  discharge  mixed  with 
tissue-debris,  and  if  the  inflammation  is  very  acute,  with  yellow 
sloughs.  When  inflammation  attacks  a  previously  granulating 
ulcer,  the  granulations  become  florid  and  swollen,  and  generally 
slough,  whilst  the  surrounding  parts  present  the  ordinary  inflam- 
matory phenomena.  The  treatment  should  consist  of  rest,  the 
elevation  of  the  part,  the  removal  of  all  local  irritation,  the  appli- 
cation of  warm  antiseptic  lotions,  as  boracic  acid,  on  lint,  attention 
to  the  constitutional  state,  and  regulation  of  the  secretions. 

The  sloughiug  ulcer. — This  is  merely  a  severer  degree  of  the 
former,  and  it  diitters  from  it  in  that  the  inflammatory  process  is 
more  intense  and  of  a  spreading  character.  It  is  seldom  met  with 
except  in  connection  with  venereal  disease.  The  micro-organisms 
at  work  in  this  and  the  next  form  of  ulcer  are  probably  only  the 
ordinary  pyogenic  micrococci  found  in  all  ulcers,  but  here  acting 
with  greater  intensity  in  a  vitiated  constitution.  The  ulcer  spreads 
with  great  rapidity,  the  edges  are  undermined,  inverted,  and  dusky 
red,  and  the  base  is  covered  by  an  ash-grey  or  black  slough.  There 
is  commonly  much  pain  and  severe  constitutional  fever.  The 
treatment  is  similar  to  that  of  the  inflamed  variety.  Antisejitics 
should  be  freely  used  if  the  ulcer  is  foul,  and  opium  given  if  there 
is  much  pain.  When  due  to  syphilis,  the  proper  remedies  for  that 
affection  should,  of  course,  be  given  ;  but  mercury  should  be  used 
cautiously,  or  be  altogether  withheld  till  the  sloughing  has  ceased. 

The  pjuiyedmiic  ulcer,  owing  to  improved  sanitation  and  hygiene, 
and  the  more  scientific  treatment  of  wounds,  is  seldom  seen  at  the 
present  day,  except  in  connection  with  venereal  disease  in  persons 
whose  constitution  is  thoroughly  broken  down  by  intemperance, 
poor  living,  and  general  neglect.  The  edges  of  the  ulcer  are 
irregular,  swollen,  and  undermined,  and  the  skin  around  is  of  a 
dark,  purplish,  and  dusky-red  colour.  The  surface  is  devoid  of 
granulations,  and  covered  with  a  dark  blood-stained  ichorous  dis- 
charge often  mixed  with  sloughs.  When  the  sloughing  proceeds 
to  any  extent,  the  ulceration  is  spoken  of  as  sloughing  phagedcma. 
The  ulcer  spreads  with  fearful  rapidity,  and  often  destroys  the 
whole  organ,  as  the  penis  or  vulva,  and  is  attended  with  severe  con- 
stitutional disturbance.  Treatment. — ^The  patient  should  be  placed 
under  an  antesthetic,  and  the  surface  of  the  ulcer  dried  and  then 
thoroughly  destroyed  with  fuming  nitric  acid.  I  prefer  this  method 
myself  as  being  most  efficacious  and  radical  in  its  action.  Some 
surgeons  are  content,  however,  merely  to  apply  carbolic  acid 
(1  in  20)  or  perchloride  of  mercury  (1  in  1,000),  and  then  dust  with 
iodoform.  The  continuous  use  of  the  Jiot  bath  is  often  of  much 
service  in  phagedeeha  of  the  penis  and  viilva.  Internally  opium 
should  be  given  in  full  doses,  with  tonics,  nourishing  diet,  andj 
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when  indicated,  stimulants.  Thorougli  ventilation  and  good 
hygiene  generally  are  imperative. 

The  chronic,  cciUoxs,  or  indolent  ulcer. — This  condition  of  an  ulcer 
is  the  result  of  continued  irritation  and  neglect,  in  consequence  of 
which  the  edges  become  infiltrated  with  inflammatory  material, 
which  impedes  the  circulation  and  prevents  healing.  It  is  very 
common  in  the  lower  third  of  the  leg  in  the  poorer  classes.  The 
edges  are  jmooth,  white,  callous,  rounded^  steep,  and  quite  insensi- 
tiy©  when  touched.  The  skin  around  is  generally  congested  or 
eczematous.  The  base  is  covered  with  a  thin  sanious  discharge, 
whilst  there  are  either  no  granulations,  or  such  as  are  present  are 
small,  flabby,  pale,  and  ill-formed.  These  ulcers  often  exist  for 
years,  and  are  usually  attended  with  but  little_j)ain  and  though 
they  are  at  times  small,  at  other  times  they  extend  nearly  round 
the  leg.  They  are  often  adherent  to  the  fascia,  periosteum,  or  bone. 
Old  callous  ulcers  when  subjected  to  continued  irritation  are  apt, 
as  age  advances,  to  become  epitheliomatous.  Treatment. — The 
callous  edges  should  first  be  softened  by  emollient  dressings,  and 
uniform  pressure  subsequently  applied  by  a  Martin's  bandage,  by 
strapping  and  a  bandage,  or  by  Unna's  dressing.  The  strapping 
plaister,  cut  into  strips  one  inch  and  a  half  wide,  should  be  evenly 
applied,  and  extend  two  inches  below  and  a  like  distance  above 
i  the  ulcer.  Holes  should  be  cut  in  the  strapping  opposite  the  ulcer 
i  to  allow  of  the  escape  of  the  discharge.  Over  the  strapping  a 
\  bandage  should  be  applied  from  the  foot  to  the  knee.  The  bandage 
[  should  be  changed  daily ;  the  strapping  once  or  twice  a  week. 
Iodoform  or  some  other  antiseptic  powder  should  be  sprinkled  on 
the  ulcer  beneath  the  strapping.  Unna's  paste  (oxide  of  zinc 
10  parts,  gelatine  15  parts,  glycerine  30  parts,  and  water  45  parts) 
may  be  applied  as  follows : — The  limb  is  bandaged  with  carbolic 
gauze  from  toes  to  knee,  covering  in  the  ulcer.  A  layer  of  the 
melted  paste  is  next  applied,  allowed  to  dry,  and  the  process  repeated. 
The  contraction  of  the  paste  exercises  uniform  pressure  on  the  ulcer 
and  limb  above  and  below.  When  the  ulcer  is  very  large  or  extends 
qiiite  round  the  leg  or  shows  signs  of  becoming  epitheliomatous, 
amputation  is  called  for. 

The  varicose  and  eczematous  ulcer. — These  terms  are  applied  to  any 
ulcer,  whatever  its  other  characters,  when  associated  respectively 
with  a  varicose  state  of  the  veins  or  an  eczematous  condition  of  the 
skin.  Both  conditions  frequently  occur  together,  and  are  described 
under  Varicose  Yeins. 

The  irritahl e M\:Mijlfl.d  idcer. — Though  any  ulcer  may  be  irritable 
or  painful,  the  above  terms  are  generally  restricted  to  a  small 
painful  ulcer  about  the  anus,  (see  Diseases  of  Eectum),  and  to  a 
small,  superficial,  generally  congested  ulcer,  commonly  situated 
about  the  ankle,  and  occurring  chiefly  in  women  beyond  middle 
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life.  The  pain  is  often  intense,  and  is  generally  believed  to  depend 
upon  the  involvement  of  the  nerve-endings.  Treatment.  —  The 
improvement  of  the  general  health,  small  doses  of  opium,  and 
cauterization  with  nitrate  of  silver  will  often  suffice  to  cure  the 
ulcer.  In  inveterate  cases  an  attempt  may  be  made  to  divide  the 
nerves  subcutaneously  after  the  manner  of  Hilton. 

B.  Ulcers  whose  characters  depend  upon  their  specific  origin. 

Tuberculoiis  or  Strumous  idcers  are  generally  due  to  the  breaking 
down  of  enlarged  tuberculous  lymphatic  glands,  the  bursting 
of  subcutaneous  tuberculous  abscesses,  or  the  ulceration  of 
tuberculous  or  so-called  strumous  nodules.  They  are  generally 
multiple  and  often  confluent,  forming  an  irregular  indolent  sore. 
The  edges  are  pale,  bjuish-pink,  thin,  and  undermined.  The 
granulations  are  pale,  oodematous,  protruding,  and  readily  bleed 
when  touched.  The  discharge  is  thin,  yellowish-green  and  scanty. 
Enlarged  glands  and  cicatrices  of  former  ulcers  are  frequently 
present  in  their  near  neighbourhood.  The  cicatrices  are  generally 
raised,  pale  pink  or  white,  whilst  the  skin  is  often  puckered-in 
around  them.  Treatment.  —  Constitutionally  that  for  tubercle. 
Locally  the  sore  should  be  destroyed  by  paring  away  the  edges  and 
scraj^ing  the  base  with  a  Yolkmann's  spoon.  The  cicatrices  may 
sometimes  be  dispersed  by  repeated  blisterings  or  by  subcutaneous 
division. 

Sjiph  iJitic  ulcers. — Primary  ulcers  or  chancres  are  described  under 
syphilis.  Those  occurring  in  the  course  of  constitutional  syphjlis 
may  be  divided  into  the  superficial  and  deep,  (a.)  The  superficial 
occur  in  the  course  of  pustular  and  tubercular  syphilides,  and  are 
often  associated  with  patches  of  these  eruptions  on  other  parts  of 
the  body.  They  are  usually  circular  or  crescentic  in  shape,  spread- 
ing by  their  convex  margin,  and  healing  by  their  concave.  Their 
edges  are  sharp-cut  and  often  surrounded  by  an  areola  of  dusky 
redness ;  their  base  is  but  slightly  depressed,  and  of  a  dark  red 
colour,  and  is  often  covered  by  a  yellow  slough,  or  a  rupial  or 
ecthymatous  scab.  Several  of  these  ulcers  frequently  coalesce, 
giving  rise  to  a  serpiginous  or  annular  form  of  ulceration,  which  is 
very  characteristic  of  syphilis,  (h.)  The  deep  are  due  to  the  break- 
ing down  of  gummata.  They  are  circular  or  oval  in  shape  ;  their 
e^Jes  are  steep,  sharp-cut,  slightly  scooped  out,  and  of  a  dull  red 
colour ;  and  their  base  is  depressed  and  covered  with  a  yellow  wet- 
wash-leather-like  slough  and  the  debris  of  breaking-down  tissue. 
They  leave  slightly  depressed,  white  cicatrices,  often  surrounded 
with  p'gmentation.  Treatment. — Constitutionally,  iodide  of  potas- 
sium should  be  given  in  full  doses,  combined  in  obstinate  cases 
with  small  doses  of  mercury ;  whilst  locally  a  boracic  poultice  may 
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be  applied  till  the  slough  has  separated,  and  then  black- wash, 
iodoform,  or  the  red  oxide  of  mercury  ointment. 

CfoijJk/  ulcers  are  such  as  are  met  with  over  gouty  parts.  They 
are  small  and  superficial,  and  the  discharge  as  it  dries  leaves  a 
chalk-like  deposit  of  urate  of  soda  on  the  surface  of  the  ulcer. 
The  treatment  is  that  for  gout. 

The  scorbutic  ulcer. — Should  an  ulcer  exist  in  a  person  affected 
with  scurvy,  its  surface  becomes  covered  by  a  spongy,  dark- 
coloured,  strongly-adherent  foetid  crust,  the  removal  of  which  is 
attended  with  free  bleeding,  and  is  followed  by  the  rapid  reproduc- 
tion of  the  same  material.    The  treatment  is  that  for  scurvy. 

Lupous,  rodent,  carcinomatous,  and  sarcomatous  idcers  will  be  found 
described  in  the  sections  on  Lupus,  Tumours,  &c. 

GANGRENE  OR  MORTIFICATION. 

Although  gangrene  may  occur  from  causes  other  than  inflam- 
mation, it  is,  as  we  have  seen,  one  of  its  results,  and  is  therefore 
described  here.  It  differs  from  ulceration  in  that  the  affected  tissue 
dies  en  mf^sse  inste.ad.of  iii  ii  molecular  manner. 

General  outline  of  the  process. — Let  us  take  as  our  type  gangrene  a  ' 
as  it  occurs  in  a  superficial  part  as  the  result  of  inflammation.  The 
part  which  was  previously  hot,  red,  painful,  and  swelled  becomes  . 
cold,  gradually  falling  to  the  temperature  of  the  surrounding 
medium.  The  pain,  which  just  before  the  gangrene  sets  in  is 
often  of  a  peculiar  burning  character,  ceases,  and  sensation  is  com-  ^ 
plotcly  lost  both  to  the  touch  and  to  other  external  stimuli.  The  ^ 
skin,  formerly  red,  becomes  of  a  peculiar  pale  earthy  colour, 
mottled  in  places  with  patches  of  green  or  red.  Now  the  cuticle 
separates  m  the  form  of  blebs,  or  can  be  removed  by  gentle  rubbing, 
leaving  the  dermis  below  wet  and  slippery.  A  peculiar  ci-epitant 
sensation  is  felt  on  pressure,  on  account  of  the  formation  of  putres- 
cent gases  in  the  tissues,  which,  if  cut  into,  are  found  stained  and 
infiltrated  with  a  reddish  fluid.  The  part  next  becomes  blackish- 
brown,  and  emits  the  peculiar  odour  of  decomposing  animal  matter. 
Supposing  the  process  ceases  to  spread,  ulceration  is  set  up  at 
tho_expensc  of  the  living  tissue  bordering  upon  the  gangrenous 
part ;  a  bright  red  line  (the  line^of  demarcation  as  it  is  called)  is 
thus  formed  between  the  living  and  the  dead ;  this  deepens,  and 
finally  the  gangrenous  part  is  thrown  off  in  the  form  of  a  spjhacelus 
or  slough,  leaving  a  healthy  granulating  wound  which  cicatrizes  in 
the  usual  way.  The  minute  changes  which  occur  during  the  above 
process  are  as  follows  : — In  consequence  of  the  intense  action  of  the 
micro-organisms  and  their  products  on  the  weakened  tissues,  the 
infiltration  of  leucocytes  and  proliferation  of  connective-tissue  cells 
are  so  excessive  that  the  bjiood  supply  of  the  tissues  at  the  focus,  of 
inflammation  is  cut  off  by  the  compression  and  thrombosis  of  the 
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spaaller  arteries  and  capillaries ;  and  partly  owing  to  the  loss  of  the 
blood  supply,  and  partly  as  the  result  of  the  direct  action  of  the 
products  of  the  micro-organisms,  the  part  loses  its  vitality  and  dies. 
The  red  corpuscles  break  down,  and  their  haemoglobin  is  dissolved 
in  the  albuminous  fluid  infiltrating  the  tissues,  and  stains  them  a 
deep  red  ;  bacteria  make  their  way  through  the  skin  and  putrefaj3- 
tiao,  sets  in.  The  tissues  disintegrate  and  liquefy,  sulphuretted 
hydrogen  and  other  putrescent  gases  are  generated,  and  the  part 
rapidly  passes  through  changes  similar  to  those  it  would  undergo  if  it 
were  no  longer  in  connection  with  the  body.  Unless  bacteria  enter, 
the  tissues  undergo  mummification  or  fatty  changes  {necrohiosis),  not 
putrefaction.  If  the  gangrene  ceases  to  spread,  the  living  tissues 
immediately  in  contact  with  the  dead  jjart,  owing  to  the  irritation 
of  the  micro-organisms  and  their  products,  become  intensely 
inflamed  (hence  the  red  line  of  demarcation)  and,  subsequently, 
in  consequence  of  the  action  of  the  products  of  the  micro-organisms 
and  of  the  leucocytes  and  proliferated  tissue  cells,  with  which  they 
become  infiltrated,  soften  and  disintegrate,  and  pus  is  formed  in  the 
way  described  under  Ulceration.  The  cohesion  of  the  tissues  being 
thus  lost,  the  dead  part  is  cast  off.  Haemorrhage,  during  the  process 
of  separation,  is  prevented  by  the  thrombi  filling  the  vessels,  which 
subsequently  become  permanently  sealed  as  explained  in  the  section 
on  Haemorrhage.  Granulations  in  the  meanwhile  spring  up  on  the 
surface  of  the  ulcer  left  on  the  removal  of  the  slough,  and  cicatriza- 
tion is  finally  efitected.  In  the  meanwhile,  if  the  gangrene  is  at 
all  extensive,  or  affects  a  vital  organ,  as  a  knuckle  of  intestine,  it 
exercises  a  marked  effect  on  the  constitution.  The  vital  powers 
are  depressed,  the  heart's  action  is  feeble,  the  pulse  small,  soft,  and 
quickened,  the  tongue  dry  ,and  brown,  the  lips  are  covered  with 
sordes,  and  the  appetite  is  lost ;  whilst  later,  as  the  products  of 
putrefaction  are  absorbed  into  the  system,  symptoms  of  septic 
poisoning  [saprcemia)  set  in. 

The  above  may  be  taken  as  a  type  of  what  is  called  inflammatory 
gangrene.  Gangrene,  however,  may  result  from  causes  other  than 
inflammation,  and  the  dead  part,  instead  of  becoming  swollen  and 
infiltrated  with  fluids,  may  shrivel  up  and  become  quite  dry  and 
mummified.  Hence  the  division  sometimes  made  into  moist  and  dry 
gangrene. 

The  moist  or  dry  appearance  of  the  part  depends  to  a  great  extent 
upon  whether  the  tissues  at  the  time  that  gangrene  supervenes  are 
charged  with  blood,  as  in  inflammatory  gangrene  and  in  gangrene 
from  venous  obstruction  ;  or,  whether  they  are  more  or  less  deprivei^ 
of  blood,  as  in  gangrene  from  the  blocking  of  the  main  artery 
supi51ying  the  part.  The  two  conditions  sometimes  run  into  one 
another,  the  dead  part  at  first  being  moist,  and  subsequently  becoming, 
as  the  fluids  evaj)orate,  more  or  less  dry.    The  different  appearances 
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presented  by  the  gangrenous  part  will  be  further  described  under 
Varieties  of  Gangrene,  as  it  varies  according  to  the  cause  producing 
it.    The  causes  of  gangrene,  therefore,  must  first  be  considered. 

Causes. — The  immediate  cause  of  gangrene,  whether  the  process 
is  induced  by  inflammation,  as  described  above,  or  otherwise,  may 
be  said  to  be  any_ag^ent ,  which  is  capable  of  destroying  the  vitality 
of  the  tissues  or.  cutting  off  their  nutrient  supply.  The  agents 
capable  of  inducing  one  or  other  or  both  of  these  conditions  are 
very  numerous.  Some  of  them  are  in  themselves  alone  sufficient  to 
act  in  this  way.  For  others,  however,  to  become  operative,  certain 
prior  changes  in  the  tissues  would  appear  to  be  necessary.  The 
causes  of  gangrene,  therefore,  may  be  considered  under  the  heads  of 
predisposing  and  exciting. 

The  Predisposing  causes  are  such  as  impair  the  vitality  of  the 
tissues,  and  render  them  less  able  to  resist  injurious  influences. 
They,  therefore,  include  those  already  given  under  Inflammation 
(p.  7),  and  amongst  them  may  be  especially  mentioned  old-age, 
feeble  action  of  the  heart,  chronic  congestion  of  a  part,  deteriorated 
blood  as  in  diabetes  and  Bright's  disease,  and  impairment  or  loss 
of  nerve  influence  from  injury  or  disease  of  the  nerve-centres  or 
nerve-trunks. 

Exciting  causes. — These  may  be  considered  under  the  following 
heads:  1.  Physical  or  chemical  agencies,  which  act  by  directly 
destroying  the  vitality  of  the  tissues.  Among  these  may  be 
mentioned  mechanical  violence,  as  a  severe  crushing  of  the  whole 
or  a  part  of  a  limb;  excessive  heat,  as  in  burns  and  scalds  ;  intense 
cold,  as  in  frost-bite ;  chemical  action  from  strong  acids,  alkalies, 
putrid  secretions,  and  the  like.  Although  these  may  act  by  directly 
killing  the  tissues  of  the  part,  their  action  is  often  aided  by  inflam- 
mation, as  seen  for  instance  in  a  crushed  foot,  where  both  the  injury 
and  the  subsequent  inflammation  determine  the  death  of  the 
member.  2 .  Inflammation-  causes  gangrene  in  part  by  the  pressure 
of  the  inflammatory  exudation  and  the  thrombosis  of  the  vessels 
cutting  off  the  nutritive  supply,  but  chiefly  by  the  action  of  the 
ii^ajit j^^^  the  inflammation.  The  latter  is  especially  the  case 
in  the  septic  and  infoctive.inflammations,  the  noxa  here  being  either 
the  products  of  putrefaction  or  micro-organisms,  especially  the 
Streptococcus  pyogenes.  Some  inflammations  always  terminate  in 
gangrene,  as  carbuncle.  The  manner  in  which  micro-organisms 
produce  gangrene  is  not  determined,  but  it  is  believed  to  be  due  to 
the  action  of  their  products  on  the  tissues.  Special  forms  of  inflam- 
matory gangrene  are  (a)  the  gangrenous  cellulitis,  generally  caused 
by  the  Streptococcus  pyogenes  [erysipelatosus) ;  {h)  the  diphtheritic 
gangrene  caused  by  the  Bacillus  (hphtherice,  and  (c)  the  emphyse- 
matous gangrene  which  is  associated  with  gas-forming  organisms, 
notably  the  Bacillus  aerogenes  of  Welch  and  the  Bacillus  coli 
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communis.  3.  Obstruction  to  the  arterial  supply,  as  from  ligature  of 
the  main  artery,  arhbolism,  thrombosis  or  rupture  of  the  artery 
supplying  the  part,  and  spasm  of  the  arterioles  due  to  long  ingestion 
of  ergot.  4.  Obstruction  to  the  capillary  circuJatiQu  from  thrombosis 
or  pressure.  As  examples  of  this  may  be  mentioned,  bed-sores  from 
pressure  of  the  part  between  the  bed  and  a  point  of  bone  ;  the  death 
of  the  skin  and  bone  in  cellulitis  and  periostitis  respectively  from 
compression  of  the  capillaries  by  the  inflammatory  effusion  ;  local 
sloughing  from  the  pressure  of  a  splint  or  a  new  growth ;  cancrum 
oris  from  thrombosis  of  the  capillaries,  &c.  5.  Obstructionjo  the 
venous  return  as  seen  in  strangulated  hernia,  paraphimosis,  tight 
bandaging,  &c.  Obstructed  venous  return,  however,  is  generally 
associated  with  obstruction  to  the  arterial  supply  as  well. 

The  Signs  of  gangrene  vary  considerably  according  to  the  cause. 
The  general  symptoms  in  the  acute  inflammatory  form  have  already 
been  given  in  the  outline  of  the  process  (p.  37).  Those  of  the 
special  forms  will  be  further  mentioned  under  Varieties  of  Gangrene 
and  elsewhere,  as  in  the  section  on  Cancrum  oris,  &c. 

The  'Treatment,  like  the  symptoms  of  gangrene,  depends  so  much 
ujion  the  cause  and  nature  of  the  gangrene,  that  its  details  can  only 
be  given  under  the  special  varieties.  Here,  however,  it  may  be  said 
that  the  general  indications  for  treatment,  whatever  the  variety, 
are — (1)  To  remove  where  possible  the  cause,  as  a  tight  bandage  con- 
stricting a  limb,  putrefactive  processes  in  wounds,  tension,  pressure, 
and  so  on.  (2)  To  prevent  gangrene,  when  threatened,  from 
actually  occurring  by  maintaining  the  warmth  of  the  part,  and 
endeavouring  to  relieve  the  embarrassed  circulation  by  elevating 
the  limb,  and  by  gentle  friction  when  there  is  venous  congestion  ; 
and  (3)  "When  gangrene  has  actually  occurred,  to  check  it  spread- 
ing ;  to  promote  the  separation  of  the  dead  from  the  living  part,  or 
remove  it  by  amjiutation ;  to  control  as  far  as  possible  the  forma- 
tion of  the  j^roducts  of  putrefaction  by  keei:>ing  the  part  dry,  and 
by  the  free  use  of  antiseptics ;  to  support  the  patient's  strength ; 
to  counteract  the  deleterious  effects  on  the  constitution  from  the 
absorption  of  the  septic  poison ;  and  to  soothe  pain  by  opium. 

Varieties  of  gangrene. — We  have  just  seen  that  gangrene  is 
generally  divided  into  the  n_ioist  and  diy  according  to  the  condition 
of  the  gangrenous  part.  Although  these  rnay^  be  looked  upon^as 
more  or  less  accidental  conditions,  depending  upon  the  amount  of 
fluid  in  the  tissues  at  the  time  that  gangrene  supervenes,  they  are 
convenient  for  the  purpose  of  classification,  and  are  thus  used  here. 
As  examples  of  moist  gangrene  may  be  mentioned — (1)  Inflamma- 
tory gangrene,  (2)  Traumatic  gangrene,  (3)  Hospital  gangrene, 
(4)  Phagedsena,  (5)  Cancrum  oris  and  Noma,  (6)  Carbuncle, 
(7)  Bed-sores,  (8)  Diabetic  gangrene.  As  examples  of  the  dry — 
(1)  Senile  gangrene,  (2)  Gangrene  from  embolism  or  ligature  of  a 
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main  artery,  (3)  Gangrene  from  frost-bite,  and  (4)  Eaynaud's 
disease.  Thus  it  will  be  seen  that  there  may  be  made  almost  as 
many  varieties  of  gangrene  as  there  are  causes  producing  it.  Here 
only  a  brief  account  of  a  few  of  the  typical  varieties  can  be  given ; 
others,  as  Hospital  gangrene,  Phageda?na,  Cancrum  oris,  &c.,  are 
described  in  the  sections  on  Sej^tic  Processes  in  Wounds,  Diseases  of 
the  Cheeks,  Skin,  &c. 

TuAUMATic  GANGRENE  may  be  divided  into  the  local  and  the 
spreading. 

Loral  traumatic  gangrene  is  of  common  occurrence  in  surgical 
hospital  practice.    It  may  be  the  result  of  a  severe  injury,  such  as 
the  crushing  ^f  a  limb,  whereby  the  tissues  are  killed  outright  or 
their  vitality  is  so  lowered  that  the  blood  extravasated  from  the 
iwounded  vessels  is  sufficient  in  addition  to  the  lowering  of  their 
[vitality  to  kill  them.    Again,  it  may  be  due  to  the  rupture  of  a 
main  artery  or  vein  without  any  lesion  of  the  skin.    The  symptoms 
in  these  cases  are  as  follows : — The  limb  is  cold  and  swollen,  its 
sensibility  is  lost  or  blunted,  and  the  pulse  below  the  seat  of  injury 
is  indistinguishable.    As  the  i^atient  recovers  from  the  shock  of  the 
injury  the  circulation  may  return  and  all  may  be  well;   or  the 
vitality  of  the  part  may  become  completely  lost,  the  skin  dis- 
joloiired,  and  the  other  signs  of  putrefaction,  already  described,  set 
n.    Here  the  process  is  entirely  a  local  one,  and  is  dependent 
iieither  on  constitutional  disturbance,  inflammation,  nor  septic 
agencies.    But  if  the  limb  be  not  removed,  the  sej^tic  i:)roducts  will 
;ive  rise  to  local  inflammation  and  to  constitutional  signs. of  blood- 
poisoning.     The  treatment  consists  in  am23utation  well  above  the 
jangreiious  part  as  soon  as  the  diagnosis  is  thoroughly  established ; 
)ut  as  long  as  it  is  doubtful  whether  the  limb  will  not  recover, 
he  part  should  be  handled  with  all  gentleness,  kept  warm  with 
otton-wool,  and  placed  at  rest  on  a  pillow,  while  stimulants  should 
'G  administered,  and  tight  bandaging  and  splints  avoided,  as  such 
light  bo  sufficient  to  determine  the  death  of  the  part. 

Sjjrradiitg  ini  n iaatk_^a^igrene/iB  a  much  more  serious  affection, 
lore  the  gangrene  spreads  with  fearful  rapidity  towards  the  trunk, 
nd  is  attended  with  severe  constitutional  symptoms.    It  occurs  in 
vvo  forms,  one  of  which  appears  to  depend  upon  the  constitutional 
)n(lition  of  the  patient ;  the  other  upon  an  infective  inflammation, 
he  former  occurs  in  persons  whose  vitality  has  been  lowered  by 
rcvious  ill-health  or  internal  injury.    It  usually  comes  on  about 
10  second  or  third  day  after  an  injury  that  has  been  generally 
lough  not  necessarily  severe.    The  limb  becomes  swollen,  cold, 
ul  of  an  earthy  or  leaden  hue,  and  the  gangrene  rapidly  extends 
wards  the  trunk  unattended  with  any  local  sign  of  active  inflam- 
ation  ;  the  patient  falls  into  a  typhoid  condition,  and  sinks  as 
0  gangrene  reaches  the  trunk.    The  second  or  infective  form  is 
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most  frequent  after  severe  crushes  or  bruises  of  a  limb,  especially 
the  lower,  with  injury  of  the  bone,  as  compound  fracture  attended 
witli  extravasation  and  retention  of  blood  or  serum  in  the  tissues. 
'riu>  <i'an^-rene  be<iins  at  the  edge  of  the  wound  and  spreads  up 
towards  the  trunk,  but  is  jn-ecedcd  by  a  blush  of  inflammatory 
icdnoss  and  often  by  emphysema  of  the  tissues.  In  tliis  case 
the  gim^icnc  is  tlic  result  of  iiif('cti\ c  niicro-or^imisiiis  in  the 
wound,  associated  witli  -■as-l'oniiiiiL;'  l)acilli  ;  tlie  system  becomes 
l)()is()nt'd  by  the  absori)ti()n  of  the  i)r()ducts  of  bacterial  j^rowth, 
and  tlie  ordinaiy  signs  of  septic  intoxication  {n((imrini((),  or  general 
s('])ticiinnia  witli  organisms  in  the  circulation,  almost  always  ensue. 
Infective  endocarditis  is  a  common  acconi])ainmcnt. 

Trndtnctit. — In  the  first  variety,  deix'iiding  on  the  constitiitional 
condition  of  the  2>iitient,  no  treatmcMit  hitherto  lias  been  of  any 
aviiil,  as  the  gangrene  almost  invariably  occiu's  in  the  flaps  if 
am])utation  is  performed.  In  the  sec^ond  variety,  amputation,  as 
far  removed  from  the  injury  and  gangrene  as  i)ossibl(s  slioidd  be 
resorted  to  early,  so  as  to  l)e  well  above  the  infiltrat(^(l  tissues.  It 
is  of  no  use  waiting^for  a  line  of  demarcation,  as  one  does  not  form. 
The  strength  must  be  siijlported  by  stimulants  and  fluid  nourish- 
mi'iit,  and  ojnum  given  to  relieve  pain.  As  the  gangrene  often 
spi  eads  liigher  along  the  inner  side  of  the  limb,  the  fiaj)s  should  in 
sucli  cases  be  taken  from  the  outer  side.  The  wound  should  be 
l)a(  k<'d  with  iod(jfonn  gauze  and  left  open  to  insure  free  drainage. 

Senile  gangrene  is  generally  taken  as  a  typical  example  of 
the  dry  variety,  but  is  often  more  or  less  moist  when  starting  in 
iiillammatory  action.  It  is  iisually  the  result  of  calcification jor  of 
atlieroma  of  the  arteries  and  consequent  clotting  of  blood  on  their 
roughened  sui-face,  a  cause  rendered  more  effective  in  old  j)eople 
by  the  weak  propelling  action  of  the  heai't,  and  feeble  cijxuilation 
through  the  lower  limbs.  It  may  occasionally  be  produc(!d  l)y 
embolism.  It  often  begins  api)arently  spontaneously  as  a  black 
spot  on  one  of  the  toes  or  the  side  of  the  foot ;  or  it  may  start  as  a 
slight  or  diffuse  inflammation  induced  by  cntting  a  corn,  a  trivial 
injui-y  of  the  fVx^t,  or  ulcerati(;n  of  a  bunion,  and  is  often  preceded 
by  coldness  and  numbness,  or  cramp  in  the  feet.  It  may  gradually 
in\  olve  the  wh(jle  foot  and  part  of  the  leg,  the  parts  becoming  dry^ 
black,  and  shrivelled.  The  process  of  separation  is  usually  very 
slow,  and  at  first  is  attended  with  very  little  constitutional  disturb- 
ance. It  fre([uently  terminates  fatally.  Treatment. — It  is  gene 
rally  held  that  the  parts  should  be  allowed  to  separate  spontaneously 
the  surgeon  mei-ely  stepping  in  to  help  nature  by  severing  the  bone 
or  any  tendons  that  may  remain  after  the  softer  tissues  have 
separated.  If  this  treatment  is  followed  the  limb  in  the  meantim 
should  be  kept  at  a  uniform  temperature  by  wrapping  it  in  cotton 
wool ;  the  odoui'  of  the  gangrenous  part  kept  in  check  by  dressingf 
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of  iodoform  or  di^ied.  charcoal;  the  strength  supported  by  fluid 
nourishment  and  stimulants ;  and  pain  relieved  and  the  circulation 
controlled  by  small  doses  of  opium.  The  result  of  this  treatment, 
however,  is  at  the  best  unsatisfactory.  It  has  been  proposed  by 
Mr.  Hutchinson,  therefore,  to  amputate  at  a  distance  from  the  gan- 
grene, e.g,  through  the  thigh  in  gangrene  of  the  foot,  the  objection 
to  amputation  in  the  neighbourhood  being  the  liability  of  the  flaps 
to  sloiigh,  the  risk  of  secondary  heemorrhage,  and  the  difficulty  of 
securing  the  arteries.  These  dangers  have  probably,  however,  been 
much  lessened  since  the  introduction  of  antiseptics,  and  successful 
cases  of  amputation  through  the  thinnest  part  of  the  leg — a  much 
less  severe  procedure  in  itself  than  amputation  through  the  thigh 
—have  been  rei:)orted. 

Diabetic  GANGRENE,  as  the  name  implies,  occurs  in  persons  the 
subjects  of  diabetes.  The  exciting  causes  of  the  gangrene  are 
probably  the  same  as  in  other  forms,  though  arterial  disease  and 
peripheral  neuritis  would  appear  to  be  the  most  common.  Diabetic 
gangrene  in  some  respects  resembles  senile  gangrene  in  that  it 
usually  occurs  in  moderately  old  i^eople,  starts  in  the  lower 
extremity,  frequently  in  the  toes  or  the  sole  of  the  foot,  and  is 
generally  the  result  of  a  trifling  injury,  or  an  inflamed  corn,  or, 
at  times,  of  a  perforating  ulcer.  It  usually  spreads  more  rapidly, 
however,  shows  little  tendency  to  be  limited  by  a  line  of  demarcation, 
and  instead  of  being  dry,  generally  remains  moist.  The  activity  of 
the  gangrene  would  appear  to  depend  upon  the  weakened  tissues  in 
diabetes  being  unable  to  resist  the  action  of  micro-organisms  and 
their  products,  and  forming  a  favourable  nidus  for  their  growth. 
Mr.  Godlee  would  distinguish  two  chief  forms  of  diabetic  gangrene : — ■ 
In  one,  depending  upon  arterial  disease,  the  spread  is  rapid,  the 
pain  great,  and  there  is  little  tendency  to  the  formation  of  a  line  of 
demarcation.  In  the  other,  depending  upon  peripheral  neuritis, 
the  progress  is  slow,  the  pain  slight,  and  spontaneous  separation 
may  occur.  Treatment. — Hitherto  amputation  has  been  generally 
deemed  inadmissible  for  fear  of  sloughing  of  the  flaps,  and  the 
treatment  has  consisted  of  dry  antiseptic  dressings,  dieting  and 
opium.  Recently,  however,  amjmtation  at  a  distance,  i.e.  through 
the  thigh  in  gangrene  of  the  foot,  has  been  successful  in  the  hands 
of  Godlee,  Spencer,  and  others.  In  the  rapidly  spreading  form 
amputation  at  a  distance  is  perhaps  the  best  treatment  since  the 
arterial  disease  generally  extends  to  the  knee,  but  not  fm^ther.  In 
the  more  slowly  spreading  forms  the  part  may  be  left  to  separate 
spontaneously,  or  be  removed  just  above  the  gangrenous  spot.  In 
all  cases  the  strictest  antiseptic  precautions  must  be  taken.  Do  what 
we  will,  however,  there  is  always  a  danger  of  death  from  diabetic 

-12S^'  a  condition  which  is  liable  to  follow  the  most  trivial  oi^eration 

n  diabetics. 
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Eaynaud's  DISEASE  is  a  peculiar  form  of  spontaneous  gangrene 
usually  affecting  symmetrically  the  fingers,  toes,  and  more  rarely 
the  ears.  It  as  a  rule  occurs  in  children  or  young  persons  who 
have  previously  suffered  for  a  longer  or  shorter  period  from  inter- 
mittent attacks  of  numbness  and  coldness  of  the  extremities, 
generally  brought  on  by  cold  weather  [local  syjicope),  followed  later 
in  many  cases  by  blueness  and  congestion,  accompanied  by  burning 
pain  (local  asphyxia),  which,  in  its  tui*n,  shows  a  tendency  to  run 
into  actual  death  of  the  part  {gangrene).  The  gangrene  is  usually 
of  the  dry  kind,  but  in  the  toes  and  shins  a  bleb  often  forms,  and 
the  parts  slough  [moist  gangrene).  This  condition  is  supposed  to 
depend  upon  some  disturbance  of  the  vaso -motor  nerve-centre 
inducing  spasm  of  the  arterioles,  or  in  some  cases  upon  a  peripheral 
neuritis,  but  no  organic  lesion  has  yet  been  discovered.  Hsematin- 
uria  is  frequently  observed  in  association  with  it.  It  does  not 
appear  at  present  to  have  ended  fatally.  Treatment, — The  constant 
descending  current,  as  recommended  by  Raynaud,  or  placing  the 
parts  in  an  electric  bath,  has  been  attended  with  good  results 
before  gangrene  has  set  in.  When  this  has  occurred  it  must 
be  treated  on  general  principles  till  the  parts  have  separated. 
Opium  and  trinitrine  tabloids  internally,  and  massage  and  bella- 
donna locally,  have  been  recommended  when  the  gangrene  attacks 
the  ears. 

TUBERCLE  AND  TUBERCULOSIS. 

Tubercle  is  an  inflammatory  new  growth  [infective  granuloma), 
depending  upon  the  presence  of  the  tubercle  bacillus,  and  capable 
of  inducing  tuberculosis  by  transference  to  most  animals.  Tubercle 
may  be  limited  to  one  set  of  tissues,  or  to  an  organ  [local  tuberculosis). 
Or  it  may  be  generally  diffused  throughout  the  whole  body  [general 
tuberculosis). 

Structure  of  tubercle. — Tubercle  is  met  with  under  two  forms, 
grey  miliary  nodules  and  yellow  caseous  masses,  [a)  The  grey 
miliary  tubercles  have  almost  the  lustre  and  hardness  of  cartilage. 
They  are  globular  in  shape  and  vary  in  size  from  a  pin's  point  to 
a  millet  or  mustard  seed.  They  are  sharply  defined,  and  may  be 
scattered  throughout  an  organ  or  on  a  serous  surface,  or  be  grouped 
more  or  less  closely,  [b)  The  yellow  caseous  masses  are  soft  in  con- 
sistency and  larger  than  the  miliary  tubercles,  the  larger  masses 
being  produced  by  the  fusion  of  several  tubercles.  Yellow  tubercle 
is  believed  to  be  due  to  the  degeneration  of  miliary  tubercle.  In 
some  cases  of  general  tuberculosis  only  the  miliary  form  may  be 
found,  in  other  cases  only  the  yellow  variety ;  but  frequently  the 
two  forms  are  mixed,  and  the  various  stages  from  grey  to  yellow, 
from  the  central  softening  of  the  miliary  tubercle  to  its  complete 
conversion  into  a  caseous  yellow  mass,  can  be  traced. 
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Microscopically  a  typical  grey  granulation  when  of  some  size 
is  seen  to  consist  of  some  smaller  nodules  aggregated  together, 
whilst  each  of  these  again  is  composed  of  cells  of  various  shapes 
and  sizes,  arranged  in  three  zones  (see  Fig.  7).  The  inner  zone 
is  formed  by  one  or  more  large  branching  so-called  giant-cells, 
composed  of  a  granular  protoplasm,  in  which  many  large  distinct 
oval  nuclei  containing  nucleoli  are  found.  The  next  zone  consists 
of  large  single-nucleated  cells,  arranged  between  the  branches  or 
processes  of  the  giant-cells,  which  ramify  through  the  zone.  These 
cells  are  called  epithelioid,  from  their  resemblance  to  epithelial  cells. 
The  third  or  outermost  zone  consists  of  lymphoid  cells,  like  ordinary 
uninuclear  leucocytes,  or  lymphocytes,  scattered  through  a  (lelicate 
reticulum  of  branched  connective-tissue  cells,  which  is  sometimes 


Fig.  7. — Diagram  of  the  minute  structure  of  tubercle. 

continuous  with  the  processes  of  the  giant-cells.     There  is  no 
iistinct  line  of  demarcation  between  the  outer  zone  of  lymphoid 
cells  and  the  surrounding  tissues,  but  often  a  faint  indication  of 
I  fibrous  ring  may  be  detected.    The  tubercle-nodule,  though 
)ften  seated  upon  a  small  vessel,  is  itself  completely  non-yascular. 
[*he  bacilli  may  be.  found  in  the  giant- cells,  especially  in  animals, 
md  in  and  amongst  the  ei)ithelioid  cells.    They  are  less  readily 
liscovered  after  caseation  has  commenced.     They  are  rod-like 
)odies,  usually  straight,  sometimes  curved,  rounded  at  the  ends, 
,nd  about  one-fifth  their  length  in  breadth  (see  Fig.  8).  Although 
he  above  may  be  regarded  as  the  typical  microscopical  appearance 
f  a  miliary  tubercle,  often  neither  giant-cells  nor  epithelioid  cells 
re  present,  while  both  these  may  be  found  in  chronic  inflam- 
lations  which  are  not  tuberculous. 
Development  of  tuhercle. — The  tubercle  bacilli  having  gained 
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entrance  to  the  body  may  remain  at  the  point  of  entrance  or  be 
carried  by  the  blood  or  lymph  stream  to  other  and  perhaps  distant 
parts. 

A  tuberculous  nodule  commences  by  the  proliferation  of  the  tissue 
cells  at  the  spot  where  the  bacilli  may  have  lodged.  Nuclear  and 
cell  division  give  rise  to  an  aggregation  of  young  epithelioid  cells. 
At  this  stage  small  round  cells  make  their  appearance  at  the  circum- 
ference of  the  zone  of  epithelioid  cells.  The  g;iant-cells  are  probably 
formed  by  the  growth  of  a  single  cell  or  fusion  of  several  epitheli^d 
cells  accompanied  by  division  of  the  nucleus  or  nuclei.  They  are 
therefore  of  later  development  and  to  some  extent  are  a  sign  of 
chronicity.  Giant- cells  are  not  an  essential  part  of  a  tuberculous 
nodule,  and  may  be  present  in  any  chronic  inflammation. 

Hecondary  changes. — (1.)  Tubercle,  probably  on  account  of  the 
absence  of  blood-vessels  and  the  pressure  of  the  invading  leuco- 
cytes, and  possibly  also  on  account 
of  the  noxious  influence  of  the  bacilli, 
is  very  liable  to  undergo  caseous  de- 
generation. This  change  begins  at 
the  centre  of  the  tubercle  in  the  giant- 
cells,  and  spreads  outwards.  (2.)  In 
chronic  tuberculosis,  instead  of  casea- 
tion occurring,  a  capsule  of  fibrous 
tissue  may  be  formed  around  the 
nodule,  and  the  cicatrization  extend- 
ing inwards  until  the  giant- cell  is 
involved,  the  whole  tubercle  may  be 
converted  into  a  mass  of  fibrous 
tissue.  The  tubercle  bacillus  is 
not  found  under  such  conditions. 
(3.)  After  caseation  has  occurred  the  tubercle  may  become  encysted, 
may  undergo  calcification,  in  both  of  which  states  it  may  remain 
harmless;  or  (4)  it  may  become  infected  with  pyogenic  micrococci, 
which,  acting  as  irritants,  set  up  inflammation  and  suppuration  in 
the  tissues  around,  leading  to  the  formation  of  an  abscess,  and 
subsequently  on  its  bursting  to  an  ulcer. 

Cause. — The  immediate  exciting  cause  of  tubercle  is  the  presence 
of  the  tubercle  bacillus.  The  bacillus  is  believed  in  man  to  gain 
admission  (1)  by  the  digestive  tract,  as  in  the  saliva  of  a  phthisical 
mother  or  nurse,  in  milk  taken  from  cows  with  tuberculous  udders, 
or  in  imperfectly  cooked  tuberculous  meat ;  (2)  by  the  respiratory 
tract,  as  by  the  inhalation  of  the  dust  of  dried  phthisical  sputa,  &c. 
[aerogenous  tulerculosis) ;  and  (3)  by  the  skin.  It  is  still  doubtful 
if  man  is  often  inoculated  through  the  skin ;  at  any  rate,  there  then 
seems  little  or  no  tendency  for  tubercle  to  spread  beyond  the  point 
of  inoculation. 


8. — The  tubercle  bacillus. 
(After  Mcintyre.) 
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Predisjwsing  causes. — For  the  bacillus  to  take  effect  a  lowering 
of  the  vitality  or  resisting  power  of  the  tissues  appears  to  be 
necessary.  Such  a  condition  of  the  tissues  may  be  present 
(1)  in  children  born  of  phthisical  parents  (hence  heredity  in 
this  sense  may  be  said  to  be  one  of  the  chief  predisposing  causes, 
but  it  must  be  remembered  that  tubercle  is  not  transmitted 
from  the  parent  to  the  offspring  as  is  syphilis) ;  (2)  in  the 
so-called  strumous  diathesis ;  and  (3)  in  certain  states  of  the 
system  induced  by  bad  hygiene  and  food,  and  imperfect  assimila- 
tion of  food  and  consequent  impairment  of  nutrition.  Tubercle 
is  most  common  in  the  young,  but  adults  and  even  old  people 
are  liable  to  it  when  exposed  to  like  unfavourable  conditions, 
a  slight  inflammation  or  injury  then  generally  forming  the 
starting  point. 

.  Dissem  ination  of  tuherde. — The  bacillus  having  gained  admission 
in  one  or  other  of  the  above-mentioned  ways  is  believed  to  set  up 
the  tuberculous  process  as  previously  described.  The  tuberculous 
process  may  then  (1)  remain  confined  to  the  seat  of  inoculation,  as 
in  some  forms  of  tubercle  of  the  skin  [lupus  and  2'>ost-mortem  luarts). 
Or  (2)  with  or  without  any  local  manifestation  it  may  spread  by 
the  lymphatics  to  the  nearest  lym2:)hatic  glands  and  there  become 
*  arrested.  As  an  example  of  this  may  be  mentioned  the  tuber- 
culous enlargement  of  the  glands  of  the  neck,  in  which  the  bacillus 
is  believed  to  gain  admission  through  a  crack  or  small  ulcer  of 
the  mucous  membrane  of  the  mouth  or  through  an  inflamed 
tonsil.  Again,  (3)  the  bacillus  may  pass  the  glands  and  enter  the 
lymphatic  or  hteinic  circulation,  and  then  either  [a)  become  lodged 
in  some  organ  or  distant  part  of  the  body,  as  the  testicle,  a  bone 
or  a  joint,  or  (5)  become  disseminated,  setting  up  general  acute 
tuberculosis  [lymphogenous  and  lumiatoejenous  tuberculosis).  The 
brunt  of  the  alf ection  falls  in  the  latter  case  either  on  the  lungs 
[acute  tuberculous  phthisis)  or  on  the  membranes  of  the  brain  [acute 
tuberculous  meningitis).  When  affecting  an  organ  or  tissue,  as 
1  testicle  or  a  joint,  it  may  remain  localized  for  a  longer  or 
shorter  time,  and  even  become  cured ;  or  it  may  set  up  inflam- 
mation, and  involve  and  destroy  the  whole  organ ;  or  finally 
oecome  generally  disseminated  through  the  system,  leading  to 
general  tuberculosis. 

Localization  of  tubercle. — Tubercle  has  a  s^^ecial  affinity  for 
certain  organs  and  tissues  to  the  exclusion  of  others.  Serous 
nembranes,  such  as  the  pleura,  peritoneum,  pia  mater,  and 
irachnoid,  are  especially  liable  to  be  affected ;  whilst,  on  the  other 
land,  the  pericardium-  and  the  tunica  vaginalis  show  an  immunity. 
)f  all  organs  the  lung  is  most  prone  to  suffer  ;  next,  though  much 
ess  frequently,  the  testicle,  kidney,  brain,  liver,  spleen,  supra- 
enals,  and  ovaries.     The  larynx  and  intestines  may  become 
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involved  by  tlie  bacillus  coming  into  contact  with  them  either  in 
the  breath  or  swallowed  sputa ;  yet  the  trachea,  the  stomach,  and 
the  upper  part  of  the  intestine  generally  escape.  The  bones  and 
joints  are  frequent  seats  of  the  disease,  which  has  a  special  pre- 
dilection for  the  cancellous  ends  of  the  long  bones  and  the  short 
bones.  The  upper  end  of  the  femur  and  hip- joint,  the  ends  of  the 
femur  and  tibia  forming  the  knee-joint,  and  the  short  bones  and 
joints  of  the  foot  and  hand  are  most  often  affected,  the  elbow-joint 
less  often,  and  the  upper  end  of  the  humerus  and  the  clavicular 
joints  but  rarely.  The  scapula  and  ilium  with  the  acetabulum 
may  suffer,  but  the  shafts  of  the  long  bones,  the  clavicle,  and  the 
ischium  and  pubes,  apart  from  the  acetabulum,  escape.  The  bodies 
of  the  vertebrae  are  frequently  attacked,  while  the  laminae,  with 
the  spinous  and  transverse  processes,  remain  free.  The  bones  of 
the  skull  are  rarely  involved,  those  of  the  jaws  and  face  never. 
Tuberculosis  may  occur  in  the  skin  and  affect  the  glands,  but 
lupus,  which  is  a  form  of  tuberculous  disease,  does  not  spread  to 
the  glands.  The  reason  for  tubercle  affecting  any  special  organ  or 
tissue  is  not  known,  but  it  is  thought  to  depend  on  some  previous 
lowering  of  vitality  of  the  part,  as  a  sprain  of  a  joint,  a  blow  on 
the  testicle,  &c. 

A  general  though  brief  account  of  tubercle  has  been  here  given  to 
prevent  repetition  when  treating  of  tuberculous  diseases  of  certain 
organs.  As  a  surgical  affection,  it  is  chiefly  met  with  in  the  bones, 
joints,  testicle,  lymphatic  glands,  skin,  larynx,  and  more  rarely  in 
the  bladder  and  rectum.  All  that  need  here  be  said  is,  that  such 
lesions  are  of  a  very  chronic  and  indolent  nature ;  that  they  are  set 
up  by  very  slight  and  apparently  inadequate  causes ;  that  they 
exhibit  a  marked  tendency  to  suppuration  and  progressive  destruc- 
tion or  undermining  of  the  tissues,  and  but  little  tendency  to  repair ; 
that  they  are  often  productive  of  much  scarring  and  deformity,  as 
when  they  occur  as  abscesses  in  the  neck  ;  that  they  are  generally 
very  obstinate  and  intractable  as  regards  treatment ;  and  that  they 
may  terminate  in  general  dissemination  of  the  tubercle  through  the 
body,  and  death. 

The  treatment  should  be  both  constitutional  and  local.  Thus  the 
patient  should  be  placed  under  as  perfect  hygienic  conditions  as 
possible,  with  residence  at  the  seaside,  preferably  Cromer  or  Mar- 
gate, or  where  practicable  he  may  go  a  sea  voyage.  The  diet  should 
be  nourishing  but  unstimulating,  with  plenty  of  milk  and  cream, 
whilst  cod-liver  oil  or  maltine  and  the  syrup  of  the  iodide  or  phos- 
phate of  iron  are  especially  indicated.  Koch's  tuberculin  has  now 
had  extensive  trial  in  surgical  tuberculous  affections.  My  own  expe- 
rience of  it  has  been  unfavourable,  and  such  would  appear  to  be 
that  of  the  majority  of  surgeons.  A  grave  objection  is  the  danger 
of  setting  up  general  tuberculosis.    The  local  treatment  required 
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for  the  various  lesions  that  may  be  present  is  given  when  describing 
these  lesions  as  they  occur  in  special  tissues  and  organs. 

STRUMA  OR  SCROFULA. 

The  terms  struma  and  scrofula  are  here  used  synonymously. 
To  prevent  confusion  the  former,  as  perhaps  the  one  in  more 
general  use,  will  be  subsequently  employed.    Bj  struma  or  stru- 
mous is  generally  understood  a  constitutional  condition  or  diathesis, 
in  which,  on  very  slight  provocation,  chronic  inflammations  of 
certain  tissues  and  organs,  preferably  skin,  mucoas  membrane, 
lymphatic  glands,  bones,  joints,  and  testicle  are  set  up,  run  an 
indolent  course,  and  have  a  marked  tendency  to  caseation  and 
suppuration.    By  most  pathologists,  however,  these  chronic  inflam- 
I  matory  processes,  which  have  been  supposed  to  be  characteristic 
of  struma,  are  considered  to  be  in  themselves  of  a  tuberculous 
1  nature,  and  dependent  on  the  presence  of  the  tubercle  bacillus ; 
whilst  what  is  here  called  the  strumous  diathesis  is  regarded  by 
them  merely  as  a  phase  of  ill-health  or  malnutrition,  favourably 
disjjosing  the  subject  to  tuberculous  infection.    Such  observers, 
therefore,  regard  the  terms  strumous  and  tuberculous  as  S3^nony- 
mous.    The  histological  characters  and  the  general  behaviour  of 
the   so-called   strumous  inflammations  are  no  doubt  in  many 
respects  similar,  if  not  identical,  to  those  which  are  on  all  hands 
regarded  as  tuberculous,  and  in  many  of  them  the  tubercle  bacillus 
has  been  found.    In  others,  however,  even  after  a  careful  search, 
it  has  not  been  discovered  microscopically ;  and,  therefore,  until 
the  presence  of  the  tubercle  bacillus  has  been  demonstrated  by 
animal  experiments,  it  is  unsafe  to  assert  that  all  the  so-called 
strumous  inflammations  are  tuberculous.    The  constitutional  con- 
dition or  diathesis,  moreover,  regarded  by  surgeons  as  strumous, 
is  certainly  something  more,  though  difficult  to  define,  than  a  mere 
state  of  debility  or  feeble  health.    It  would  appear,  therefore,  that 
the  so-called  strumous  inflammations,  though  generally  tuber- 
culous, are  sometimes  of  a  simple  chronic  character,  and  only  dis- 
tinguishable from  ordinary  chronic  inflammations  by  the  indolence 
of  their  course  and  the  tendency  of  their  products  to  undergo  caseation 
or  become  secondarily  infected  by  the  tubercle  bacillus  ;  and  further 
that  the  strumous  condition  or  diathesis  is  a  constitutional  state  in 
which  certain  tissues  and  organs  possess  a  feeble  resisting  power, 
and  are  hence  exceedingly  liable  to  be  infected  by  the  tubercle 
,  bacillus  or  on  very  slight  injury  to  become  inflamed,  whilst  the 
most  trifling  irritation,  as  friction,  tension,  or  pressure,  is  then 
sufficient  to  keep  such  inflammation  up. 

The  causes  of  the  condition  known  as  the  strumous  diathesis  are 
lardly  known,  but  it  is  thought  to  be  hereditary,  and  has  been 
W.  E 
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attributed  to  bad  hygienic  conditions  of  all  kinds,  as  impure  air, 
dark  and  damp  dwellings,  improper  or  insufficient  food,  &c.  It 
is  said  to  be  especially  common  in  children  born  of  dyspeptic  or 
phthisical,  or  very  young  or  very  old  parents.  Syphilis  in  the 
parent  is  also  believed  by  some  to  be  a  cause. 

Si/inptoms. — The  general  symptoms  v/hich  are  usually  regarded 
as  strumous,  irrespective  of  any  of  the  local  lesions,  as  enlargement 
of  the  tonsils  or  of  the  lymphatic  glands,  eczematous  eruptions  of  the 
skin,  disease  in  the  bones  or  joints,  and  catarrh  of  the  mucous  mem- 
branes, are  thus  given  by  the  late  Sir  William  Savory,  who  speaks 
of  two  chief  forms  of  the  diathesis: — "In  the  first,  distinguished 
as  the  sanguineous  or  serous,  there  is  a  general  want  of  muscular 
development ;  for  although  the  figure  may  be  sometimes  plump 
and  full,  the  limbs  are  soft  and  flabby ;  the  skin  is  fair  and  thin, 
showing  the  blue  veins  beneath  it ;  the  features  are  very  delicate  ; 
oi'ton  a  brilliantly  transparent  rosy  colour  of  the  cheeks  contrasts 
strongly  and  strikingly  with  the  surrounding  pallor  ;  the  eyes,  grey 
or  blue,  are  large  and  humid,  with  sluggish  puj)ils  sheltered  by 
lung  silken  lashes;  hair  fine,  blonde,  auburn,  or  red;  teeth  white 
and  often  brittle ;  there  is  frequently  a  fulness  of  the  upper  lip  and^ 
aloe  nasi ;  the  ends  of  the  fingers  are  commonly  broad,  with  convex 
nails  bent  over  their  extremities.  Sach  persons  usually  possess 
much  energy  and  sensibility,  with  elasticity  and  buoyancy  of  spirits ; 
they  often  possess,  too,  considerable  beauty.  In  this  variety,  with; 
the  same  delicacy,  the  skin  and  eyes  are  sometimes  dark.  In  the 
second,  distinguished  as  the  pJdeymatic  or  melanchoJIc,  the  skin,  j)ale 
or  dark,  is  thick,  muddy,  and  often  harsh,  the  general  aspect  dull 
and  heavy ;  hair  dark  and  coarse ;  the  mind  is  often,  but  not  always,; 
slow  and  sluggish.  Children  especially,  iu  whom  the  diathesis  is 
strongly  marked,  are  often  distinguished  by  the  narrow  and  pro- 
minent chest,  the  tumid  and  prominent  abdomen,  and  the  paste- 
like complexion ;  the  limbs  are  wasted ;  the  circulation  languid ; 
chilblains  are  common  on  the  extremities;  the  mucous  membranes 
particularly, » and  above  all  of  them  the  digestive,  are  liable  to 
morbid  action;  the  breath  is  often  sour  and  foetid;  the  tongue  is 
furred,  and  the  papilhe  towards  the  apex  red  and  j^rominent ;  the 
bowels  act  irregularly,  and  the  evacuations  are  unusually  offensive; 
the  digestion  weak  ;  the  appetite  variable  and  capricious." 

An  account  of  the  lesions  of  the  skin,  mucous  membranes, 
tonsils,  lymphatic  glands,  bones,  joints,  testis,  &c.,  which  were 
regarded  by  the  older  ^pathologists  as  local  symj^toms  of  struma," 
but  are  now  believed  to  be  due  to  tuberculous  infection,  is  given  in 
the  section  on  Diseases  of  Regions, 
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Syphilis  maybe  divided  into  (1)  the  acquired,  and  (2)  the  inherited 
or  congenital. 

Acquired  syphilis  is  a  constitutional  disease  due  to  direct 
inoculation  with  a  specific  virus.  It  is  characterized  by  the 
appearance,  after  a  certain  period  of  incubation  during  which  the 
poison  is  circulating  in  the  system,  of  a  local  lesion  at  the  seat 
of  inoculation,  followed  by  induration  of  the  nearest  lymphatic 
glands,  and  after  a  variable  time  by  certain  affections  of  the  skin 
and  mucous  membranes  and  more  rarely  of  the  deeper  tissues,  and 
still  later  by  fibroid  changes  in  the  tissues  and  viscera,  or  the  for- 
mation of  gummata  which  are  exceedingly  liable  to  break  down 
and  suppurate. 

General  outline  of  the  diiease. — Beyond  perhaps  a  slight  abrasion, 
which  heals  in  a  few  days,  and  is  possibly  thought  no  more  of, 
nothing  is  probably  noticed  till  about  three  weeks  to  a  month. 
Attention  is  then  called  to  the  part  by  a  slight  irritation,  and  a  red 
papule  may  be  noticed  which  slowly  enlarges,  becomes  indurated  at 
the  base,  and  j)erhaps  ulcerates.  This  papule  or  ulcer  is  called  the 
primary  chancre,  and  the  period  which  intervenes  between  the  date 
of  inoculation  and  its  appearance,  the  period  of  inciilation.  The 
induration  of  the  sore  increases,  and  the  neighbouring  glands 
become  hard  and  shotty.  In  from  six  weeks  to  three  months  from 
the  date  of  inoculation,  affections  of  the  skin  and  mucous  membrane 
begin  to  show  themselves,  and  are  known  as  secojidari/  manifesta- 
tions. The  peiiod  between  their  appearance  and  the  induration  of 
the  chancre  is  sometimes  called  the  secondary  incubative  i)eriod, 
during  which  time  malaise,  pain  in  the  limbs,  lassitude,  &c.,  are 
noticed.  The  secondary  affections  are  symmetrical,  and  though 
generally  confined  to  certain  superficial  changes  in  the  skin  and 
mucous  membrane,  at  times  attack  the  deeper  structures,  as  the 
bones,  iris,  &c.  The  secondary  stage  may  last  from  two  months  to 
two  years,  and  no  further  changes  may  manifest  themselves,  the 
disease  appearing  to  be  worn  out ;  or  after  a  few  months  or  years 
of  apparent  cure,  further  changes,  known  as  tertiary  symptoms,  may 
make  their  appearance.  The  tertiary  affections  are  asymmetrical, 
and  not  only  attack  the  superficial  parts,  but  are  especially  common 
in  the  deeper  structures,  as  the  bones,  periosteum,  and  viscera.  They 
consist  in  the  formation  of  gummatous  material  in  the  skin  and 
mucous  membrane,  which  is  very  prone  to  break  down  and  ulcerate  ; 
and  of  gummatous  swellings  in  the  bones,  periosteum,  and  viscera, 
leading  to  suppuration,  fibroid  changes,  necrosis,  serious  contrac- 
tions, paralysis,  &c.  The  tertiary  affections  may  last  for  years  or 
even  for  life,  and  not  infrequently  terminate  fatally  when  involving 
vital  structures.    It  should  be  thoroughly  understood,  however, 
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that  there  is  no  hard  and  fast  line  between  the  secondary  and 
tertiary  stages  of  syphilis.  The  one  may  merge  into  the  other,  or 
the  secondary  symptoms  may  last  into  the  period  usually  assigned 
to  the  tertiary,  whilst  the  latter  may  show  themselves  a  few  months 
after  the  first  appearance  of  the  sore.  Syphilis,  like  the  exanthe- 
mata, as  a  rule  coiifers  jmmunity  upon  the  patient  from  a  second 
attack,  although  in  rare  instances  a  second  attack  has  been  known 
to  occur.  As  long  as  the  patient  shows  secondary  manifestations 
of  syphilis,  it  will  probably  be  transmitted  to  any  offspring.  Hence, 
as  a  rule,  a  patient  should  not  be  allowed  to  marry  for  fully  two 
years  after  the  disappearance  of  the  secondary  symptoms. 

Primary  syphilis. — The  primary  or  infecting  chancre,  or  hard 
sore  as  it  is  sometimes  called,  though  most  often  met  with  on  the 
genitals,  may  occur  on  any  part  of  the  body  exposed  to  infection, 
and  hence  is  not  infrequent  on  the  fingers  of  accoucheurs,  the  lips, 
nipple,  &c.  On  the  genitals  its  most  frequent  situation  is  on  the 
prepuce  just  behind  the  corona  glandis  in  the  male,  and  on  the 
inner  surface  of  the  labia  in  the  female  ;  but  it  is  often  met  with  on 
the  glans,  the  skin  of  the  penis,  and  just  within  the  urethra ;  more 
rarely  on  the  vaginal  walls  and  os  uteri.  It  is  commonly  produced 
by  direct  contact  with  another  chancre,  or  a  mucous  tubercle  or 
other  secondary  lesion  ;  but  it  may  also  be  contracted  indirectly  in 
many  ways,  as  by  drinking  out  of  an  infected  vessel,  or  by  inocula- 
tion with  infected  lymph  in  vaccination.  The  exact  nature  of  the 
virus  is  not  known,  but  is  believed  by  many  to  be  a  sj^ecific  micro- 
organism. It  is  probable  that  it  is  generally  inoculated  through 
a  crack  or  abrasion,  except  in  situations  where  the  skin  or  mucous 
membrane  is  very  thin  and  delicate.  The  period  of  incubation 
varies  from  ten  days  to  six  or  seven  weeks  or  even  longer.  When, 
however,  the  syphilitic  virus  is  inoculated  in  the  pure  state  it 
usually  gives  rise  to  no  sign  till  three  to  five  weeks,  when  a  small 
l^apule  will  be  noticed,  which  enlarges  and  becomes  indurated  at 
the  base,  and  may  either  remain  as  an  indurated  nodule  throughout, 
or  if  irritated  change  into  a  small  ulcer.  Not  infrequently,  how- 
ever, the  vii'us  may  be  conveyed  in  the  pus  of  a  non-infecting 
or  soft  chancre,  under  which  circumstances  a  soft  chancre  will  form 
in  two  or  three  days  whilst  the  syphilitic  poison  is  still  circulating 
in  the  system,  and  after  the  incubative  i)eriod  is  passed  will  manifest 
itself  locally  by  induration  about  the  base  of  the  soft  sore,  or  if 
this  is  healed,  by  an  indurated  nodule  at  its  former  site.  The 
characters  of  an  infecting  chancre  vary.  In  the  typical  form 
[HiiAiterian  chancre)  it  is  raised  though  slightly  depressed  at  its 
centre,  whilst  its  surface  is  either  glazed  or  covered  with  epithelial 
debris  or  scanty^  secretio^n;  there  is  scarcely  any  inflammation,  but 
marked  and  sharply  circumscribed  induration  about  its  base.  The 
induration,  however,  may  be  absent  in  chancres  on  the  glans  penis 
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and  on  the  female  genitals,  and  is  seldom  well  marked  in  chancres 
on  parts  of  the  body  other  than  the  genitals.  It  must  be  borne  in 
mind,  moreover,  that  a  non-infecting  sore  when  inflamed  may  be 
attended  with  some  inflammatory  induration,  and  hence  may  be 
mistaken  for  an  infecting  sore.  This  inflammatory  induration, 
however,  is  diffused,  and  fades  away  into  the  surrounding  parts ; 
whereas  the  induration  of  an  infecting  sore  feels  as  if  a  piece  of 
cartilage^£paiNchinent  had  been  inserted  under  the  skin.  Infecting 
chancres,  though  usually  single,  may  be  multiple  if  several  spots 
are  inoculated  at  the  same  time,  all  then  apj^earing  at  the  same 
stage  of  development;  but  when  a  primary  chancre  has  once 
declared  itself,  showing  that  the  system  is  impregnated  with  the 
poison,  other  chancres  can  no  longer  be  produced  by  inoculation  in 
the  same  patient.  The  duration  of  a  j^rimary  chancre  varies.  It 
usually  disappears  quickly  under  the  influence  of  mercury,  but  if 
untreated  may  last  for  many  months.  The  lymphatic  glands 
generally  become  enlarged  about  the  same  time  as  the  induration 
of  the  primary  sore,  a  condition  known  as  indurated  bubo.  Thus, 
if  the  chancre  is  on  the  genitals  or  about  the  anus,  the  inguinal 
glands  are  those  affected;  if  on  the  finger,  the  epitrochlear  or 
axillary  ;  if  on  the  lip,  the  submaxillary.  They  have  a  hard,  shotty 
feel,  remain  distinct  from  each  other,  are  painless,  not  adherent  to 
the  skin,  and  do  not,  as  a  rule,  suppurate.  The  induration  is 
commonly  greater  in  the  inguinal  glands  than  in  those  of  other 
situations ;  but,  at  the  same  time,  the  enlargement  is  not  so 
marked.  The  induration  may  subsequently  affect  all  the  glands  of 
the  body,  especially  the  posterior  chain  in  the  neck.  If  the  chancre 
IS  irritated  or  inoculated  with  pus  from  a  soft  chancre,  or  a  soft 
chancre  has  formed  simultaneously,  then  a  sujtpurating  bubo  may 
occur. 

Secondary  syphilis. — The  secondary  symptoms  consist  of 
certain  affections  of  the  skin  and  mucous  membranes,  general 
enlargement  of  the  lymphatic  glands,  and  more  rarely  of  inflam- 
mation of  such  deeper  structures  as  the  iris  and  periosteum.  They 
generally  set  in  from  six  weeks  to  three  months  after  the  aiDpearance 
of  the  primary  sore.  They  may  assume  a  very  severe  or  a  very 
mild  form,  or  they  may  not  occur  at  all,  or  may  be  so  slight  as  to 
be  overlooked. 

The  slin  eruptions  may  take  various  forms.  The  earliest  to 
appear  is  usually  a  roseolous  rash  over  the  chest  and  abdomen.  It 
IS  generally  accompanied  by  a  congested  condition  of  the  mucous 
membrane  of  the  fauces,  giving  rise  to  a  slight  sore-throat.  This 
rash  is  produced  merely  by  local  congestion,  and  hence  fades  on 
pressure  and  usually  disappears  in  a  short  time.  But  should  the 
congestion  continue,  some  infiltration  of  the  skin  may  occur,  and 
the  epithelium  take  on  increased  growth,  and  be  thrown  off  in  the 
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form  of  scales,  the  eruption  being  then  known  as  a  scaly  syphilide 
or  psoriasis.  Should  further  infiltration  occur,  a  papular  syphilide, 
or  lichen,  may  be  produced;  or  if  the  jirocess  is  more  acute,  serum 
may  be  exuded,  and  raise  the  cuticle  in  the  form  of  small  vesicles, 
or  even  of  large  blebs,  conditions  which  are  spoken  of  as  a  vesicular 
syphilide  or  eczema,  and  as  a  bullous  syphilide  or  pemphigus  respec- 
tively. Both,  however,  are  rare,  and  the  latter  seldom  occurs, 
except  in  congenital  syphilis.  Still  later,  especially  where  the 
patient  is  debilitated,  the  vesicles  may  be  converted  into  pustules 
{pustular  syphilide),  while  the  pustules  again  may  dry  into  scabs, 
which  fall  off,  leaving  no  scar  beneath  {syphilitic  ecthyma) ;  or  if 
the  patient  is  cachectic,  or  his  constitution  broken  down,  ulceration 
may  ensue  beneath  the  scabs  {rupia).  The  appearance  presented  by 
rupia  is  peculiar.  As  the  ulceration  proceeds  in  depth  and  extent, 
larger  and  larger  scabs  are  successively  formed  beneath  those  above 
which  are  thus  pushed  f(jrward,  giving  the  mass  the  appearance  of 
a  limi:)et- shell.  Each  rupial  spot  is  surrounded  by  a  dusky-red 
areola,  and  on  the  separation  of  the  scab,  a  foul  circular  ulcer  is 
left,  which,  on  healing,  leaves  a  permanent  scar.  Eujjia  by  some 
is  regarded  as  an  early  tertiary,  by  others  as  a  late  secondary,  affec- 
tion. With  the  exception  of  rupia  the  eruptions  in  syphilis  resemble 
those  due  to  non-syphilitic  causes.  They  are,  however,  all  modified 
by  their  copjjery  or  raw  ham  colour,  by  more  or  less  surrounding 
pigmentation,  by  their  symmetrical  arrangement,  by  the  circular  or 
crescentic  shape  of  the  patches,  by  the  absence  of  itching,  by  the 
absence  of  the  large  silvery  scales  seen  in  ordinary  psoriasis,  by 
their  j)redilection  for  certain  situations,  i.e.,  the  chest  and  abdomen, 
the  space  between  the  shoulders,  the  back  of  the  neck,  the  forehead, 
especially  about  the  roots  of  the  hair,  the  palms  and  soles,  and  the 
^exor  aspect  of  the  limbs;  and  lastly,  by  their  j^olymorphisni,  i.e., 
their  mixed  character,  the  eruption  being  here  jDapular,  here  scaly, 
here  pustular,  In  situations  where  the  parts  are  moist,  as  about 
the  mouth,  anus,  and  scrotal  folds,  the  papillse  become  succulent 
and  the  epithelium  sodden,  forming  condylomata.  Where  such 
occur  between  the  toes,  ulceration  may  ensue  {rhac/ades) ;  but  this 
condition  is  not  common,  except  as  the  result  of  uncleanliness. 
Condylomata  appear  as  low,  soft,  flattened,  sessile  elevations  of  a 
whitish  colour,  with  a  smooth  surface,  covered  by  a  moist  secretion, 
and  often  of  considerable  size.  They  are  intensely  contagious,  and 
when  occurring  where  two  skin  surfaces  are  in  contact,  as  about  the 
anus  and  labia,  are  usually  symmetrically  placed  on  either  side. 
The  affections  of  the  mucous  membrane  are  similar  to  those  of.  the 
skin,  and  are  also  usually  symmetrical.  At  first,  they  consist 
of  mere  congestions,  later  of  infiltrations  with  overgrowth  and 
soddening  of  the  epithelium  {mucous  tubercles),  and  subsequently 
of  superficial  ulcerations  from  the  breaking  down  of  the  infiltrating 
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inflammatory  exudation.  Mucous  tubercles  are  especially  common 
about  the  palate  and  fauces,  side  of  the  tongue,  lips,  and  cheeks,  and 
appear  as  slightly  elevated  whitish-looking  patches,  giving  the  part 
somewhat  the  appearance  of  having  been  rubbed  over  with  nitrate 
of  silver.  The  ulcers,  which  occur  in  similar  situations,  particularly 
about  the  tonsils  and  corners  of  the  mouth,  are  usually  of  a  cres- 
centic^  shape,  with  sharp-cut  edges,  and  are  quite  superficial. 
Similar  mucous  i:)atches  and  ulcers  may  occur  in  the  larynx  or  about 
the  anus  or  in  the  rectum. 
I  During  the  later  secondary  stages,  besides  the  superficial  eruptions 
;  and  ulcerations  which  may  still  be  present,  the  deeper  structures 
■  may  become  involved.  Amongst  these  may  be  mentioned  the 
iris,  periosteum,  bones,  joints,  ear,  and  testicle.  The  lymphatic 
glands,  not  only  those  nearest  to  the  primary  sore,  but  over  all  the 
body,  become  affected,  the  posterior  cervical  more  particularly  so. 
This  condition  is  of  service  in  diagnosis  ;  but  as  it  gives  rise  to  no 
symptom,  it  is  generally  overlooked  by  the  patient.  ^jMEliilil'^  rritis 
is  especially  characterized  by  the  presence  of  nodules  of  lymph  on 
the  iris,  the  effusion  into  the  anterior  chamber,  the  comparatively 
small  amount  of  pain,  and  its  amenability  to  mercurial  treatment. 
But  the  irregular  pupil,  discoloured  iris,  circumcorneal  zone  of 
congestion,  photophobia,  and  patches  of  j^igment  on  the  lens,  are 
also  present  as  in  other  forms  of  iritis.  The  periostitis  seldom 
gives  rise  to  the  distinct  nodes  so  common  in  the  tertiary  stage  ; 
otherwise  the  symptoms  are  similar.  The  joint-affections  are 
like  those  in  rheumatism,  and  exhibit  nothing  very  characteristic. 
EjMiclijmitis  and  orchitis  are  occasionally  observed,  and  are  then 
generall}^  symmetrical,  thus  differing  from  the  gummatous  affec 
tions  of  the  testicle  in  the  tertiary  stage. 

The  general  health  usually  suffers,  the  hair  becomes  thin  {syphilitic 
alopecia),  and  the  patient  ansemic.  At  times  severe  cachexia  ensues, 
attended  by  much  wasting  and  prostration. 

Tertiary  syphilis. — The  symptoms  of  the  tertiary  stage  com- 
monly occur  after  a  j)eriod  of  apparent  cure,  sometimes  within  a 
few  months  after  the  cessation  of  the  secondary  symptoms,  at  other 
times  not  till  after  many  years.  Occasionally,  however,  they  may 
be  manifested  within  a  few  months  of  the  primary  sore,  i.e.,  during 
the  period  usually  assigned  to  the  secondary  stage.  Moreover, 
^§iween  the  termination  of  the  secondary  and  the  onset  of  the 
tertiary,  certain  skin  eruptions,  enlargements  of  the  testicle, 
choroiditis,  inflammations  and  ulcerations  of  the  tongue,  and 
psoriasis  of  the  palms  may  occiu%  and  have  been  spoken  of  as 
"reminders."  They  are  by  some  regarded  as  constituting  an 
intermediary  stage.  The  tertiary  affections  proper  are  of  a  more 
serious  nature  than  the  secondary,  and  show  no  tendency  to  spon- 
taneous cure.   They  depend  upon  chronic  inflammations  in  various 
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tissues  and  organs  leading-  to  the  formation  of  granulation-tissue 
[(jummata).  The  gummata  may  undergo  caseation  and  breakdown, 
producing  when  situated  in  the  subcutaneous  and  submucous  tissue 
characteristic  ulcers ;  or  they  niay  continue  for  indefinite  periods, 
or  be  slowly  absorbed  under  appropriate  treatment,  leaving  fibroid 
thickenings  and  scari-ings  in  the  capsules  and  substance  of  the 
affected  organs.  These  gummata  vary  in  size  from  a  pea  to  a 
walnut,  and  are  intimately  blended  with  the  surrounding  tissues. 
They  consist,  roughly,  of  three  zones ;  in  the  central,  the  cells  are 
breaking  down  and  undergoing  fatty  change  ;  in  the  next  zone  the 
cells  are  contained  in  a  fibrillated  matrix ;  in  the  outer  zone 
^  numerous  vessels  ramify  among  the  cells.  The  breaking  down  of 
the  central  i^ortion  is  attributed  to  changes  in  the  vessels  causing 
a  diminution  of  their  calibre  or  complete  thrombosis,  whereby  the 
blood- supply  of  the  central  zone  is  cut  off  and  degeneration  conse- 
quently ensues.  Amongst  the  most  common  of  the  tertiary  lesions 
may  be  mentioned — 1,  chronic  gummatous  inflammation  of  the 
periosteum  and  bones,  leading  to  the  formation  of  nodes,  caries,  or 
necrosis,  and  giving  rise,  as  when  attacking  the  bones  of  the  nose, 
to  horrible  deformity  ;  2,  gummatous  infiltration  of  the  skin  and 
mucous  membrane  (tiihercuJar  syphilide)  terminating  in  serpiginous 
ulceration  ;  3,  gummatous  swellings  in  the  subcutaneous  and  sub- 
mucous tissue,  which  may  break  down,  forming  deep  ulcers  the 
cicatrization  of  which  causes  severe  contractions,  as  for  instance 
those  seen  in  stricture  of  the  pharynx,  glottis,  and  rectum  ;  4, 
gummata  in  the  muscles ;  5,  gummata  in  the  tongue,  producing 
scarring  and  ulcers  apt  to  terminate  in  epithelioma ;  6,  affections 
of  the  nervous  system  leading  to  paralysis  ;  7,  affections  of  the 
arteries  leading  to  embolism  or  aneurysm ;  and  8,  gummata,  followed 
by  contraction  and  fibroid  changes  in  the  liver,  lungs  and  other 
viscera.  The  various  tertiary  lesions  will  be  further  described 
under  Diseases  of  the  special  Tissues  and  Organs ;  for  those  affecting 
the  lungs,  liver,  kidneys,  and  nervous  system,  a  work  on  Medicine 
must  be  consulted.  Here  it  must  suffice  to  say  that  the  tertiary 
lesions  are  usually  asymmetrical ;  that  they  are  not,  as  a  rulCj 
contagious ;  that  they  are  chronic  in  their  coui^se ;  and  that  they 
often  prove  fatal  by  affecting  important  organs,  as  the  lungs  or 
brain,  or  by  causing  constriction  of  a  passage,  as  the  larynx  or 
rectum. 

The  treatment  of  syphilis  necessarily  varies  according  to  the 
constitutional  condition  of  the  patient  and  the  stage  of  the  disease. 
The  primary  sore  requires  no  other  local  treatment  than  the  appli- 
cation of  iodoform  or  black-wash  and  protection  from  irritation. 
Some,  however,  still  advocate  its  destruction  by  caustics  or  complete 
excision,  and  further  recommend  removal  at  the  same  time  of  the 
nearest  indurated  glands.   The  majority  of  surgeons  have  regarded 
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such  treatment  as  useless,  believing  that  the  induration  of  the 
primary  sore  is  merely  an  indication  that  the  disease  is  already 
established  in  the  constitution.    Moreover,  excision  has  repeatedly 
failed  to  prevent  the  occurrence  of  secondary  symptoms.    At  the 
International  Medical  Congress  at  Berlin,  however,  the  consensus 
of  opinion  was  in  favour  of  the  possibility  of  aborting  the  disease 
by  an  early  excision.    Constitutionally,  mercury  in  some  form  is 
by  the  majority  of  surgeons  thought  to  be  necessary  in  all  cases. 
It  must,  however,  be  given  with  caution  to  strumous  and  tuber- 
culous subjects,  and  to  persons  whose  constitution  is  impaired  by 
dissipation,  alcohol,  or  bad  living.   It  should  be  withheld  in  chronic 
Bright's  disease;  nor  should  it  be  forgotten  that  some  patients 
exhibit  a  peculiar  idiosyncrasy,  in  that  they  are  violently  salivated 
by  a  grain  or  two  of  the  drug.    Mercury  may  be  given— 1,  by  the 
mouth  ;  2,  by  inunction ;  3,  by  fumigation  ;  4,  by  subcutaneous 
injection;  and  5,  by  intra-venous  injection.    It  is,  as  a  rule, 
perhaps,  best  given  by  the  mouth,  either  in  the  form  of  a  pill  or 
mixture.    As  a  pill,  the  green  iodide  in  doses  of  gr.  J  to  grs.  2, 
combined  with  gr.  J  to  gr.  ^  of  opium  to  prevent  purging,  may  be 
given  two  or  three  times  a  day,  or  the  mercury  and  chalk  powder  in 
\  doses  of  from  grs.  2  to  grs.  3,  or  calomel  or  blue-pill  may  be  substituted 
I  for  it.  As  a  mixture,  the  perchloride  in  doses  of  gr.  ^  to  gr.  com- 
bined with  ammonia,  is  very  useful.    The  green  iodide  possesses  an 
advantage,  in  that  the  iodine  prevents  an  accumulation  of  mercury 
in  the  system.  Tannate  of  mercury  is  highly  recommended  by  some 
surgeons,  since,  being  unaffected  by  dilute  acids,  it  passes  through 
the  stomach  without  change,  but  on  reaching  the  duodenum  is 
reduced  by  the  alkaline  secretions  to  its  metallic  state,  the  globules 
being  so  minute  that  they  are  believed  to  be  capable  of  absorption 
by  the  villi.    Hence  it  is  less  liable  than  other  preparations  to  set 
up  gastro-enteritis  and  diarrhoea,  and  having  no  cumulative  pro- 
perties there  is  less  fear  of  salivation.    It  is  rapidly  absorbed  and 
as  quickly  eliminated  by  the  urine.   The  drug,  moreover,  is  stable. 
It  should  be  given  in  the  form  of  a  pill  in  doses  of  gr.  l^.  Where 
mercury  given  by  the  mouth  causes  much  irritation  of  the  bowels, 
t  may  be  used  in  the  form  of  an  inunction,  half  a  drachm  to  one 
irachm  of  mercurial  ointment  being  rubbed  into  the  inner  part 
)f  the  thigh  or  the  axilla  night  and  morning,  the  parts  being 
horoughly  washed  every  day  to  prevent  the  ointment  accumulating 
n  the  sweat-ducts,  &c.   This  is  a  rapid  way  of  bringing  the  patient 
nider  the  influence  of  the  drug,  as  is  also  fumigation  with  calomel 
»r  other  preparation  of  mercury,  though  this  latter  method  may  be 
olio  wed  by  violent  salivation.    Subcutaneous  injection  appears  to 
•ossess  no  special  advantages  over  the  other  methods  except  per- 
laps  in  obstinate  tertiary  nerve  lesions,  and  is  apt  to  cause  sores 
j  r  abscesses  at  the  point  of  puncture.    The  preparations  commonly 
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injected  are  the  perchloride,  gr.  i  to  i,  the  salicylate,  gr.  li.  When 
injected  with  liquid  paraffin  as  the  vehicle  signs  of  pulmonary 
embolism  have  been  observed.  The  effects  of  the  mercury  should 
be  judged  by  its  action  on  the  primary  sore  and  secondary  affections. 
Under  its  influence  the  induration  of  the  sore  rapidly  disappears, 
and  the  rash  fades.  It  should  never  be  pushed  beyond  causing  a 
slight  soreness  of  the  gums,  the  formation  of  a  red  line  on  their  free 
margin,  and  tenderness  on  biting.  Should  salivation  occur,  the 
mercury  should  be  immediately  stopped,  a  gentle  purgative  given, 
the  mouth  rinsed  with  a  gargle  of  chlorate  of  potash,  and  iron 
taken  internally.  The  mercury  should  also  be  intermitted  for  a 
few  weeks  or  so  at  a  time  if  symptoms  of  depression  come  on. 
During  the  mercurial  course  the  patient  should  avoid  chills  and 
abstain  from  alcohol,  fresh  fruit,  and  food  liable  to  disturb  the 
digestion  and  set  up  diarrhoea.  The  mercurial  course  may  with 
advantage  be  continued  for  a  year  or  moje,  and  on  its  termination 
iron,  tonics,  and  cod-liver  oil  should  be  given,  whilst  change  of 
air  and  the  baths  of  Aix-la-Chapelle  or  Harrogate  will  be  found 
beneficial.  If  mercury  cannot  be  taken  or  is  contra-indicated, 
iodide  of  potassium  with  a  tonic  treatment  may  be  tried.  Of 
the  effects  of  injection  with  serum  taken  from  immune  animals 
rendered  further  immune  by  the  introduction  of  blood  from  patients 
with  secondar}^  syphilis,  it  is  too  early  to  speak  with  any  certainty. 
So  far  the  treatment  does  not  appear  to  equal  that  with  mercury. 
During  the  secondary  stages  mercury  should  still  be  continued 
internally.  Locally,  condylomata  are  best  treated  by  dusting 
them  with  equal  parts  of  calomel  and  oxide  of  zinc,  under  which 
they  dry  up  very  rapidly.  Mucous  tubercles  about  the  fauces  may 
be  gargled  with  black- wash ;  superficial  cracks  and  ulcers  on  the 
lips,  tongue,  &c.,  may  be  touched  with  a  strong  solution  of  nitrate 
of  silver,  or  a  lotion  of  bicyanide  of  mercury  or  chromic  acid. 
Iritis  should  be  energetically  treated  by  mercury,  or  if  this  is  ^ 
ali'eady  being  given,  the  dose  should  be  increased,  whilst  locally 
atropine  should  be  dropped  in  the  eye,  and  if  there  is  much  pain 
and  the  congestion  is  acute,  leeches  or  blisters  should  be  applied  to 
the  temple.  In  the  tertiary  stages  iodide  of  potassium  has  the  most 
marked  effect.  It  may  often  be  advantageously  combined  with 
ammonia,  quinine,  iron,  or  cod-liver  oil,  or  even  with  small  doses 
of  mercury  if  the  affection  proves  intractable.  If  badly  tolerated 
kola  chocolate  may  be  given  with  it,  or  iodide  of  sodium  or  ammo- 
nium substituted  for  it.  In  tertiary  nerve  lesions  intramuscular 
injections  of  perchloride  of  mercury  (gr.  I)  or  of  salicylate  of 
mercury  (gr.  li)  are  strongly  recommended.  The  injections  are 
usually  made  once  a  week  or  oftener  in  the  gluteal  region,  the 
syringe  being  passed  deeply  into  the  underlying  muscle.  In 
intractable  cerebral  syphilis,  where  there  is  great  pain  or  a  vital  part 
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is  involved,  intra- venous  and  para- venous  injections  of  •mercury 
have  been  attended  with  brilliant  results.  A  ligature  is  applied 
above  the  vein  selected,  usually  one  at  the  bend  of  the  elbow, 
the  needle  thrust  into  the  vein,  the  ligature  loosened,  the  syringe 
attached,  and  one  gramme  to  four  grammes  of  a  1  per  cent,  solu- 
tion of  perchloride  or  cyanide  of  mercury  injected.  The  strictest 
antiseptic  precautions  should  be  observed.  The  chief  advantage 
claimed  for  this  method  is  that  it  succeeds  after  all  other  methods 
have  failed.  In  the  para-venous  method  the  mercuric  solution  is 
injected  in  the  neighbourhood  of  the  vein,  into  which  it  is  said  to 
pass  by  endosmosis. 

The  treatment  of  tertiary  syphilis  will  be  referred  to  more  in 
i  detail  under  the  Diseases  of  Tissues  and  Organs. 

Should  phagedrena  occur,  it  must  be  energetically  treated  by 
!the  continuous  hot  bath,  or  by  the  destruction  of  the  ulcer  with 
i fuming  nitric  acid  or  acid  nitrate  of  mercury. 

Congenital  or  inherited  syphilis  is  syphilis  transmitted  to 
ithe  offspring  by  one  or  both  of  the  parents,  and  must  be  distin- 
jguished  from  syphilis  conti-acted  by  the  infant  coming  in  contact 
with  a  chancre  on  the  genitals  during  birth,  which  would  be  a  case 
;of  acquired  syphilis.    Cause. — The  poison  is  transmitted  through 
the  spermatic  fluid  of  the  father  or  the  ovum  of  the  mother,  and 
not  by  direct  inoculation  and  the  formation  of  a  primary  chancre 
as  in  the  acquired  form.    St/nipfoms.— The  child  is  usually  born 
healthy,  and  though  the  virus  is  present  in  the  system,  the  disease 
does  not  manifest  itself  as  a  rule  till  the  fourth  to  the  sixth  week. 
In  rare  instances,  however,  infants  are  born  with  well-marked 
signs  of  syphilis ;  and  at  times  the  affection  does  not  show  itself 
till  much  later  in  life.    But  in  the  latter  case  the  symptoms  are 
those  of  the  tertiary  stage,  not  those  of  the  secondary  stage 
ielayed.    The  symptoms  in  a  typical  case  usually  set  in  with  a 
chronic  catarrh  of  the  nasal  mucous  membrane,  popularly  known 
IS  the  snuffles,  followed  by  a  rash  on  certain  parts  of  the  body  and 
nucous  tubercles  and  superficial  ulcerations  about  the  mouth  and 
inus.    The  catarrh  may  simulate  merely  a  cold  in  the  head,  or 
)e  attended  with  a  muco-purulent  discharge,  and  cause  obstruc- 
ion  to  respiration  and  difficulty  in  sucking.    The  eruption,  like 
hat  of  the  secondary  stages  of  acquired  syphilis,  is  symmetrical, 
md  of  the  same  peculiar  coppery  or  raw  ham  colour.    It  is  most 
iommon  about  the  nates  and  genitals,  where  it  is  usually  erythe- 
natous  in  character,  and  on  the  palms  of  the  hands  and  soles  of  the 
eet,  where  it  is  commonly  squamous.    But  it  may  be  papular  and 
■t  times  bullous  or  pustular.    A  well-marked  mucous  tubercle  or 
ondyloma  about  the  anus  is  pathognomonic  of  the  disease.  These 
ymptoms  are  frequently,  though  not  invariably,  accompanied  by 
.nsemia  and  wasting,  the  child  looks  shrivelled  and  old,  the  skin 
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earthy  aftd  dry,  whilst  the  hair  may  fall  off,  and  the  nails,  iris, 
periosteum,  and  bones  may  be  affected  as  in  the  acquired  form.  At 
this  period  death  is  far  from  uncommon.  Usually,  however,  and 
especially  under  a  mercurial  course,  the  symptoms  gradually  subside, 
and  by  the  end  of  the  first  year  disappear  altogether  and  no  further 
manifestation  of  the  disease  may  occur  throughout  life.  But 
frequently  after  several  years  of  immunity  certain  tertiary  affections 
show  themselves,  the  chief  of  these  being  interstitial  keratitis, 
periostitis,  and  osteitis,  followed  by  necrosis,  disease  of  the  ear  often 
ending  in  total  deafness,  ulceration  about  the  palate,  chronic  syno- 
vitis of  one  or  more  of  the  joints,  and  the  formation  of  gummata 
in  the  viscera,  testicle,  &c.  Along  with  these,  certain  important 
diagnostic  symptoms,  the  result  of  the  former  secondary  lesions, 
may  be  present,  viz. :  1,  a  depressed  and  widened  condition  of  the 


Fig,  9.— Syphilitic  teeth  Fig.  10.— Mercurial  teeth 

(after  Hutchinson),  (after  Hutchinson). 


bridge  of  the  nose,  due  to  the  influence  of  the  nasal  catarrh  upon 
development  of  the  nasal  bones  and  septum  ;  2,  radiating  scars 
about  the  angle  of  the  mouth,  the  result  of  the  cicatrization  of  the 
former  ulcers  {Hutchinson' s  lines)  ;  3,  a  peculiar  conformation  of  the 
skull,  the  result  of  the  i^revious  bone-lesion,  consisting  chiefly  in 
a  furrow  above  the  eyebrows,  a  square  forehead,  and  prominent 
frontal  eminences;  and  4,  a  characteristic  appearance  of  the  per- 
manent central  incisor  teeth,  consequent  upon  the  action  of  the 
stomatitis  upon  them  while  yet  soft  and  uncut.  The  distinctive 
sign  of  syphilis  in  these  teeth  is  a  slight  crescentic  notch  in  the 
biting  edge  (Fig.  9).  They  are  also  generally  dwarfed,  especially 
in  width,  their  angles  are  rounded  off,  and  their  sides  convex  in 
outline  {pegged  teeth).  These  appearances  must  be  distinguished 
from  those  due  to  the  action  of  mercurial  stomatitis,  the  teeth 
so  affected  showing  horizonal  markings,  or  honeycomb-like  exca- 
vations in  the  enamel  (compare  Figs.  9  and  10). 

The  bone-lesions  of  congenital  syphilis  were  until  recently  over- 
looked, or  confounded  with  those  of  rickets,  which  they  much 
resemble.  Two  forms  are  described,  the  osteophytic  and  the  atrophic. 
In  the  osteophytic  the  cranial  bones  present  localized  and  symmetrical 
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thickenings  (l^arrofs  nodes)  in  tlie  region  of  the  frontal  and  parietal 
eminences  {the  natiforra  or  hot-cross -hun-Uke  skull),  and  the  long 
bones  subpenosteal  enlargements.  In  the  cdi^Jric  the  cranial 
bones,  especially  in  the  occipital  region,  are  thinned  or  locall}^ 
absorbed,  so  that  the  brain  is  only  covered  at  these  spots  by  a 
thin  membrane  [osteoporosis,  cramotahes),  and  the  long  bones  are 
enlarged  at  their  epiphyses  by  the  production  of  ill-formed  bone 
and  the  absorption  of  the  normal  bone.  These  lesions  are  usually 
transitory,  and  generally  give  rise  to  little  inconvenience ;  but  at 
times  separation  of  the  epiphysis  may  occur,  with  inflammation  of 
the  neighbouring  joint;  and  when  several  bones  are  affected,  the 
child  may  be  so  chary  of  movement  on  account  of  the  pain  it  causes 
that  infantile  paralysis  may  be  simulated. 

Treatraent. — In  the  early  stages  mercury  generally  acts  like  a 
charm.  It  is  best  administered  as  an  inunction  by  putting  half  a 
drachm  of  blue  ointment  on  the  binder  of  the  child  and  allowing  it 
to  be  thus  rubbed  into  the  skin.  Or  it  may  be  given  in  the  form  of 
mercury  and  chalk  in  doses  of  from  half  to  one  grain,  but  is  then 
apt  to  cause  diarrhoea.  Mercury,  however,  should  be  given  with 
caution  if  there  is  much  marasmus,  and  discontinued  as  soon  as  the 
symptoms  have  cleared  up,  lest  mercurial  stomatitis  be  induced  and 
the  permanent  teeth  suffer  in  consequence  (Fig.  10).  The  child 
should  be  well  and  carefully  fed  during  the  mercurial  course,  and 
small  doses  of  cod-liver  oil  may  often  be  taken  with  advantage.  If 
the  mother  is  unable  to  suckle  the  infant  it  must  be  brought  up  by 
hand,  not  by  a  wet  nurse,  for  fear  of  her  nipple  becoming  affected 
with  a  primary  chancre,  a  danger  the  mother  herself  does  not  run, 
even  although  she  has  exhibited  no  signs  of  syphilis.  This  inability 
of  an  infant  with  inherited  syphilis  to  infect  its  mother  (known  as 
CoUes''  law)  was  formerly  thought  to  be  a  proof  that  the  mother  had 
suffered  from  syphilis  whilst  the  foetus  was  in  utero.  In  some 
instances  this  has  no  doubt  been  the  case.  But  in  other  instances 
she  has  shown  no  sign  of  syphilis  during  gestation,  and  there  has 
been  reliable  evidence  that  she  had  not  had  the  disease  previously. 
The  explanation  offered  by  the  followers  of  M.  Pasteur  is  that  the 
syphilis  of  the  foetus  has  protected  the  mother. 

In  the  later  stages  of  congenital  syphilis,  as  in  those  of  the 
Lcquired  form,  iodide  of  potassium  is  indicated,  and  may  frequently 
)e  advantageously  combined  with  small  doses  of  mercury,  where  the 
ater  lesions,  as  is  too  often  the  case,  prove  intractable.  Lastly, 
hould  syphilis  be  suspected  in  either  of  the  parents  during  the 
'eriod  of  gestation,  mercury  should  be  administered  to  the  mother  ; 
,  whilst  a  caution  should  be  given  to  both  parents  after  the  birth  of  a 
yphilitic  infant  for  the  sake  of  any  f utui-e  offspring. 


6^  GEI^ERAL  pathology  of  SITRGICAL  DISEASES. 


HAEMOPHILIA. 

HAEMOPHILIA,  or  the  hsemorrhagic  diathesis,  is  a  condition  in 
which  bleeding  is  prone  to  occur  spontaneously  or  on  the  slightest 
provocation,  and  is  very  difficult  to  arrest.  The  cause  is  unknown. 
The  affection,  however,  appears  to  be  hei'editary  ;  it  often  occurs  in 
members  of  the  same  family,  and  nearly  always  in  the  males, 
although  it  is  almost  invariably  transmitted  through  the  female 
line.  The  pathology  of  the  disease  is  obscure,  but  the  arteries  have 
been  found  thin,  the  left  ventricle  hypertrophied,  and  the  different 
forms  of  leucocytes  in  the  blood  relatively  altered  in  number.  The 
bleeding  maybe  started  by  the  most  trifling  injury,  such  as  a  mere 
scratch  of  the  finger,  the  extraction  of  a  tooth,  or  a  bite  of  the  lip 
or  tongue.  Or  it  may  occur  spontaneously,  when  it  is  sometimes 
l)receded  by  flushings  of  the  face  and  throbbing  of  the  arteries,  and 
then  commonly  takes  the  form  of  epistaxis,  or  of  extravasations 
beneath  the  skin,  or  of  bleeding  from  the  gums  or  intestines,  or  of 
effusion  into  a  joint.  When  the  result  of  a  traumatism,  the  blood, 
except  a  large  artery  is  wounded,  oozes  from  the  injured  surface  in  a 
steady,  continuous,  and  uncontrollable  stream.  The  bleeding  may 
last  for  weeks  and  then  cease  spontaneously,  leaving  the  patient  in 
an  antemic  condition,  from  which,  however,  he  may  speedily 
recover ;  or  it  may  terminate  fatally.  Successive  attacks  are  common 
at  varying  intervals,  and  to  one  of  these  the  patient  generally 
succumbs.  Should,  however,  he  survive  the  period  of  puberty, 
there  is  a  fair  chance  of  the  tendency  to  bleed  decreasing  with 
advancing  years.  The  treatment  consists  in  placing  the  patient  at 
perfect  rest  in  the  recumbent  position,  and  in  applying  a  graduated 
compress,  or  tampon  of  perchloride  of  iron,  and  in  elevating  the  part 
when  the  bleeding  comes  from  a  limb.  Ligature,  the  actual  and 
galvanic  cautery  and  acupressui*e  only  do  harm  by  increasing  the 
size  of  the  wound;  and  cold,  in  the  form  of  ice,  is  of  doubtful 
benefit.  When  the  blood  comes  from  a  tooth-socket  a  plug  of 
perchloride  of  iron  may  be  applied.  Internally,  such  drugs  as 
ergotin,  acetate  of  lead,  gallic  acid,  and  sclerotic  acid,  are  recom- 
mended, but  do  not  appear  to  have  much  power  in  controlling  the 
bleeding.  Calcium  chloride  (grs.  10  to  15}  has  been  recommended 
internally,  and  as  a  local  styptic,  a  solution  of  fibrin  ferment  to 
which  calcium  chloride  has  been  added  (see  Styptics,  p.  117). 
Wright  has  found  that  the  internal  use  of  chloride  of  calcium  in  a 
case  of  haemophilia  reduced  the  coagulation- time  from  ten  to  fivejj 
seconds.  I 

TUMOURS.  I 

A  TUMOUR,  as  generally  understood,  is  a  swelling  not  depending 
Upon  inflammation  or  mere  hypertrophy  of  pre-existing  tissue,  an(| 
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showing  no  tendency  to  undergo  spontaneous  cure  or  to  yield  to  the 
action  of  medicines.  In  strmture  a  tumoui'  consists  of  elements 
resembling  those  of  the"^  normal  tissues  of  the  body  either  in  the 
mature  or  in  the  immature  state.  Thus  a  tumour  may  be  composed 
of  bone,  cartilage,  fat,  &c. ;  or  of  cells  like  those  constituting  the 
epithelium ;  or  of  elements  indistinguishable  from  the  rudimentary 
tissues  found  in  the  embryo.  A  tumour  may  resemble  and  continue 
to  grow  in  the  tissue  in  which  it  originates,  merely  disj_)laci n<j  the 
surrounding  tissues,  as  for  example,  a  fatty  tumour  growing  in  the 
subcutaneous  fat.  It  is  then  called  homologous.  Or  a  tumour  may 
originate  in  one  tissue,  and  retaining  the  type  of  that  tissue,  invade 
and  replace  another,  as  an  epithelioma  infiltrating  connective  tissue, 
muscle,  or  bone  ;  it  is  then  spoken  of  as  heterologous.  Homologous 
tumours  have  generally  the  structure  of  the  mature  tissues  of  the 
body,  as  fibrous  tissue,  fat,  bone,  &c.,  and  are  usually  innocent. 
Heterologous  tumours,  on  the  other  hand,  often  consist  of  cells  like 
those  of  a  rapidly  growing  tissue,  and  are  generally  malignant.  The 
59:216  cellular  the  organization  of  a  tumour  the  greater,  as  a  rule, 
its  malignancy,  although,  as  pointed  out  by  Mr.  Butlin,  '  tumours 
similar  structui'e  differ  widely  in  their  power  of  mischief  according 
the  part  of  the  body  in  which  they  originate.' 
Development. — All  tumours  are  believed  to  arise  by  the  multi- 
plication of  pre-existing  cells,  and  to  retain  throughout  their 
growth  the  type  of  the  call  from  which  they  spring ;  hence  they 
are  spoken  of  as  connective-tissue  or  as  epithelial  growths,  accord- 
mg  as  they  originate  in  the  connective  tissue  or  in  the  epithelium. 
Tumours  arising  in  the  connective  tissue  may  at  first  consist 
entirely  of  small  round  cells,  with  a  scanty  amount  of  intercellular 
substance ;  that  is,  they  resemble  young  connective  tissue.  They 
may  retain  this  structure  throughout  their  course  {^^^^jj^y 
or  they  may  become  more  highly  developed  and  assunie""Tne 
structure  of  the  more  specialized  connective  tissues.  Thus,  libri- 
fication  may  occur  and  the  tumour  take  the  form  of  mature  fibrous 
tissue  [fibroma) ;  or  chondrification  or  ossification  may  ensue,  or 
fat  be  deposited  in  the  cells,  and  the  tumour  become  indistinguish- 
ble  in  structure  from  normal  cartilage,  bone  or  fat  {enchondroma, 
osteoma,  lipoma).  Tumours  springing  from  epithelium  not  only 
etain  the  character  of  epithelium,  but  likewise  that  of  the  special 
form  of  epithelium  from  which  they  are  derived.  Thus  they 
esemble  squamous  epithelium  when  derived  from  the  skin,  sphe- 
oidal  epithelium  when  from  a  gland. 

Cause. — Little  is  actually  known  of  the  etiology  of  tumours. 
3ome  forms  however,  appear  undoubtedly  to  be  due  to  local  causes, 
uch  as— 1,  long- continued  irritation ;  2,  chronic  inflammation ;  and 
5,  mjury ;  but  whether  these  conditions  are  in  themselves  capable 
>f  producing  tumours  unless  the  patient  is  otherwise  in  some 
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unknown  way  iDredisposed  to  tumour-formation  is  still  perhaps 
open  to  question.  The  presence  in  the  completely  developed  tissues 
of  embryonic  remains  which  from  some  unexplained  cause  have 
taken  on  active  growth  later  in  life,  is  also  regarded  by  some 
pathologists  as  a  cause.  This  view  is,  however,  untenable,  so  far  as 
carcinoma  is  concerned,  since  cancer  always  begins  in  highly  differ- 
entiated epithelium,  and  never  reverts  to  an  embryonic  undiffei-en- 
tiated  type.  Thus  a  squamous  epithelioma  often  arises  in  the  larynx 
from  epithelium  which,  although  originally  columnar,  through  irri- 
tation has  become  squamous.  The  question,  however,  of  greatest 
interest  at  the  present  time  is  that  of  the  infective  nature  of  the 
cancers.  So  far  no  one  has  succeeded  in  inoculating  the  disease 
from  man  to  animals,  nor  from  animal  to  animal  of  the  same  species, 
except  by  actually  grafting  a  portion  of  the  growth,  and  no  specific 
micro-organisms  of  the  natui^e  of  a  bacillus  or  micrococcus  have 
been  discovered  by  cultivation-experiments.  In  the  epithelial  cells 
of  the  carcinomata,  however,  peculiar  bodies  have  been  found,  and 
are  believed  by  their  discoverers  to  be  of  the  nature  of  protozoa,  and 
similar  to  the  psorosperms  present  in  the  epithelial  cells  in  coccy- 
diosis,  a  parasitic  disease  of  rabbits.  Whether  these  cancer  bodies 
are  of  the  nature  of  protozoa  as  maintained  by  their  discoverers  is 
open  to  dispute.  Some  of  them,  at  any  rate,  thus  described  have 
been  proved  to  be  degenerations  of  the  epithelial  cells  or  degenera- 
tions of  the  nuclei.  The  arguments  for  and  against  the  view  of 
the  parasitic  nature  of  cancer  cannot  be  here  discussed.  Although 
it  would  ajjpear  that  no  true  spores  have  as  yet  been  demonstrated, 
and  it  has  been  proved  that  cancer  cannot  be  inoculated,  it  is 
possible  that  the  parasite,  if  such  exists,  may  need  for  its  further 
development,  as  do  the  protozoa  of  some  other  parasitic  diseases, 
special  conditions  outside  the  body  of  its  host.  The  fact  that 
cancer  is  endemic  in  certain  localities  seems  to  lend  some  support 
to  the  idea  that  it  may  be  of  miasmo-parasitic  origin.  Mr.  D'Arcy 
Power,  who  has  been  doing  excellent  work  on  this  subject,  declares 
himself  an  unbeliever  in  any  of  the  cancer  bodies  which  have  yet 
been  discovered,  and  believes  his  experiments  shew  that  they  are 
merely  the  result  of  chronic  inflammation  upon  the  epithelium.  It 
may  be  said  indeed  that  the  protozoal  view  of  cancer  has  now  been 
generally  abandoned.  A  still  more  recent  view,  which  is  also  likely 
to  disappear  soon,  connects  cancer  with  certain  yeast-forms. 

Tumours  have  further  been  ascribed  to  such  constitutional  causes 
as  hereditary  predisposition,  the  activity  of  tissue-growth  in  early 
life,  the  slow  degeneration  of  advancing  age,  and  the  lessened 
resisting  power  of  the  tissues  that  may  be  occasioned  by  such 
depressing  influences  as  grief,  anxiety,  or  mental  strain.  Eesi- 
dence  in  certain  localities  is  considered  by  some  observers  to  be  a 
predisposing  cause  of  some  forms  of  malignant  tumour. 
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Clinical  course. — Clinically,  tumours  are  spoken  of  as  innocent 
and  malignant.  I.  Linocent  tumours^  as  a  rule,  grow  slowly,  and 
resemble  the  fully-formed  tissues  of  the  body,  and  usually  those 
amongst  which  they  grow.  They  are  generally  encapsuled,  cir- 
cumscribed, and  freely  moveable,  merely  dis'placing  the  tissues 
around,  not  infiltrating  them.  They  do  iiot  involve  the  lymphatic 
glands,  nor  become  disseniinated  in  distant  organs;  neither  do  they 
recur  if  completely  removed.  They  may,  however,  attain  a  large 
size  and  destroy  life  by  pressing  upon  a  vital  organ,  or  in  other 
ways  interfering  with  its  functions.  II.  Malignant  tumours,  on  the 
other  hand,  grow  rapidly,  do  not  resemble  the  fully-formed  tissues 
in  structure,  and  differ  markedly  in  appearance  from  the  tissues  in 
which  they  grow.  They  are  generally  non-encapsuled  and  infiltrate 
and  replace  the  surrounding  parts,  whether  these  be  muscle,  fat, 
bone,  &c.,  and  in  consequence  become  more  or  less  fixed  and 
adherent.  They  frequently  involve  the  lymphatic  glands,  and 
become  disseminated  through  the  body  by  means  either  of  the 
lymph-  or  blood-stream.  They  usually  recur  after  removal,  in  the 
scar,  in  the  corresponding  lymphatic  glands,  or  in  internal  organs, 
and  sooner  or  later  give  rise  to  a  general  cachectic  condition  known 
as  the  cancerous  cachexia.  Death  is  commonly  due  to  exhaustion 
caused  by  the  local  ulceration,  haemorrhage  and  pain,  combined 
with  the  mental  distress,  and  the  general  interference  with  nutrition 
induced  by  the  rapid  growth  of  the  tumour  and  its  dissemination 
through  internal  organs. 

Secondary  cJmnges  are  common  in  tumours,  especially  in  those  of 
more  rapid  growth.  Thus  a  tumour  may  become  inflamed,  or  may 
ulcerate,  or  undergo  fatty,  mucoid,  colloid,  pigmentary,  or  cal- 
careous degeneration;  or  as  the  result  of  these  changes,  or  of 
haemorrhage  into  its  substance,  cysts,  or,  more  rarely,  circum- 
scribed abscesses,  may  form  in  its  interior ;  or  the  whole  tumour 
may  undergo  necrosis,  and,  in  exceptional  instances,  slough  away. 

Recurrence  and  dissemination. — Local  recurrence  is  probably  the 
result  of  some  of  the  tumour- elements  having  escaj^ed  removal, 
and  may  take  place  in  the  scar,  or  in  the  tissues  immediately 
around.  Eeproduction  in  the  neighbouring  lymphatic  glands  is 
believed  to  be  due  to  the  tumour-cells  becoming  arrested  in  the 
Ijanph- sinuses ;  dissemination  in  more  distant  tissues  and  organs 
to  the  tumour- cells  being  carried  by  the  blood- stream  (which  they 
may  enter  either  directly,  or  indirectly  by  the  lymjjh-channels)  to 
these  parts,  where  they  become  lodged,  and  form  starting-points  for 
secondary  growths.  Secondary  growths,  whether  in  the  glands,  or 
elsewhere,  resemble  in  structure  the  primary  tumour. 

Classification. — Tumours  are  here  classified  according  to  their 
anatomical  structure.    Thus,  they  may  be  divided  into  : — 

I.  Connective-tissue  tumours,  which  are  such  as  spring  from  the 
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connective  tissue.  These  may  be  subdivided  into  : — A.  Those  of 
the  type  of  fully-formed  connective  tissue,  i.e.,  fibrous,  fatty, 
cartilaginous,  osseous,  and  mucous  tissue  :  (1)  Fibroma,  (2)  Lipoma, 
(3)  Enchondroma,  (4)  Osteoma,  .  (5)  Myxoma,  and  (6)  Papilloma. 
B.  Those  of  the  type  of  the  higher  complex  connective  tissues,  i.e., 
muscle,  nerve,  blood-vessels,  lymphatic  vessels,  and  lymphatic 
glands  :  (1)  Myoma,  (2)  Neuroma,  (3)  Angioma,  (4)  Lymphangioma, 
and  (5)  Lymphadenoma.  C.  Those  of  the  type  of  young  connective 
tissue  :  (1)  Bound-celled  sarcoma,  (2)  Spindle-celled  sarcoma,  (3)  Giant- 
celled  or  Myeloid  sarcoma. 

II.  Epithelial  and  glandidar  tumours,  which  are  such  as  are  mainly 
composed  of  cells  like  epithelium.  They  are  divided  into : — A.  The 
innocent:  (1)  Adenoma;  and  B.  The  malignant:  (1)  Spheroidal- 
celled  carcinoma;  [a)  Hard  or  Scirrhous  carcino^na ;  (b)  Soft  or 
Encephaloid  carcinoma;  and  (c)  Colloid  carcinoma.  (2)  Squamous- 
celled  carcinoma  [epithelioma),  and  (3)  Coliwinar- celled  or  cylindrical 
carcinoma. 

III.  Teratoma,  a  rare  form  of  tumour,  containing  bone,  hair, 
teeth,  or  fragments  of  the  viscera  of  a  suppressed  foetus. 

I.   CONNECTIVE-TISSUE  TUMOURS. 

A.  Tumours  of  the  type  of  fully -formed  connective  tissues. 

Fibromata  or  fibrous  tumours  consist  of  fibrous  tissue,  which 
may  vary  in  density  from  the  firmness  of  a  tendon  or  ligament  to 
the  soft  consistency  of  the  subcutaneous  tissue.  They  are  quite 
innocent,  grow  slowly,  do  not  return  if  completely  removed,  and 
are  usually  surrounded  by  a  distinct  capsule. 

Structure. — The  firmer  varieties  (Fig.  11)  consist  of  dense  fibrous 
tissue  intermixed  with  but  few  elastic  fibres  and  connective-tissue 
corpuscles.  The  fibres,  as  a  rule,  are  variously  interlaced  without 
definite  arrangement,  though  in  some  fibromata  they  form  concen- 
tric circles  around  the  blood-vessels.  On  section  they  appear  firm, 
smooth,  and  glistening,  and  of  a  greyish -white  colour.  The  vessels 
are  usually  small,  thin- walled,  and  not  numerous,  though  certain 
of  the  fibromata  [naso-pjharyngeal  polypi)  are  very  vascular,  and  are 
permeated  by  large  cavernous  blood- spaces.  The  softer  varieties, 
formerly  called  fibro-cellular  tumours,  consist  of  loose  succulent 
fibrous  tissue,  and  often  contain  large  and  numerous  blood-vessels. 
On  section  they  appear  yellowish,  glistening,  semi-transparent, 
and  gelatinous,  and  a  serous  fluid  can  be  squeezed  out  from  the 
cut  surface. 

Secondary  changes. — Calcification, ulceration, and  mucoid  softening. 
Usual  seats. — Fibromata  may  grow  from  the  connective  tissue 
anywhere,  but  the  harder  forms  are  chiefly  met  with  in  the  peri- 
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osteum,  especially  tliat  of  the  jaws  {fihrous  epulis),  in  the  uterns, 
where  they  are  intermixed  with  unstriped  muscle  [myo-fihroma), 
in  the  neurilemma  of  nerves  [false  neuroma),  on  the  termination  of 
nerves  {painfal  subcutaneous  tumour),  and  in  the  naso-pharynx  and 
rectum  [fihrous  polypus).  The  softer  forms  grow  from  the  sub- 
cutaneous and  submucous  tissue,  and  the  intermuscular  septa,  and 
are  most  frequently  met  with  in  the  scrotum,  labium,  and  scalp. 
The  loose  textured,  large  and  often  pendulous  growths,  occurring 
in  the  subcutaneous  tissue,  and  known  as  luens,  and  the  small, 
sessile,  or  partially-pedunculated  tumours  scattered  over  the  body 
in  the  condition  known  as  molluscuni  fibrosum,  are  varieties  of  soft 
fibromata. 

The  signs  and  diagnosis  of  fibromata  vary  according  to  their 
situation,  and  will  be  again  referred  to  under  the  diseases  of  the 


Fig.  11.— Fibrous  tumour.    Firm  variety.  Fia.  12.— Fatty  tumour 

various  regions  in  which  they  occur.  The  firm  fibromata  are 
usually  oval  or  globular,  smooth,  painless  unless  attached  to  a 
nerve,  moveable,  very  firm  and  hard,  and  generally  single.  The 
softer  forms  are  smooth,  globular,  elastic,  soft  and  painless, 
especially  when  growing  about  the  scrotum  or  labium;  doughy, 
non-elastic,  moveable,  pendulous,  and  fleshy  when  occurring  as 
wens. 

Treatment. — When  practicable  they  should  be  removed. 

LiPOMATA  OR  FATTY  TUMOURS  are  composed  of  fat  like  that 
normally  found  in  the  body.  They  are  innocent,  and  grow  slowly, 
but  may  attain  a  large  size,  and  do  not  return  on  removal.  They 
are  most  common  in  adult  life. 

Structure. — They  consist  of  masses  of  fat  bound  together  by 
delicate  connective  tissue  and  blood-vessels,  and  are  surrounded, 
as  a  rule,  by  a  thin  capsule,  which  is  attached  by  fibrous  septa  to 
the  skin.    The  microscopical  characters  are  seen  in  Fig.  12. 
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Secondary  changes. — Mucoid  softening,  inflammation  with  adhesion 
from  pressure,  and,  very  occasionally,  ulceration  and  calcification. 

Usual  seats. — They  are  most  common  on  the  shoulders,  back,  and 
nates,  where  they  have  been  attributed  to  irritation  or  pressure,  as 
by  the  braces,  the  sitting  posture,  &c. 

Signs  and  diagnosis. — They  form  circumscribed,  lobulated,  semi- 
fluctuating,  painless,  soft,  inelastic  tumours,  generally  single,  but 
occasionally  multiple.  Thej'-  may  be  distinguished  from  a  chronic 
abscess,  a  bursa  or  a  cyst,  the  swellings  for  which  they  are  perhaps 
most  likely  to  be  mistaken,  by  the  edge  slipping  from  under  the 
fingers  when  the  side  of  the  tumour  is  pressed  upon,  by  the 
dimpling  of  the  skin  when  pinched  up  between  the  thumb  and 
fingers,  and  by  the  non-escape  of  fluid  on  puncture  with  a  grooved 
needle.  They  sometimes,  when  gravity  favours  it,  shift  their  site 
by  slipping  down  in  the  connective  tissue.  This  is  most  common 
in  the  spermatic  cord,  a  lipoma  there  having  a  tendency  to  sink 
down  into  the  scrotum.  A  diffuse  variety  of  lipoma  is  sometimes 
met  with  in  the  form  of  symmetrical  masses  of  fat  at  the  back  of 
the  neck  and  below  the  chin.  This  variety  is  mostly  seen  in  stout 
men  above  middle  age,  and  especially  in  those  who  are  addicted  to 
alcohol. 

Treatment. — The  capsule  should  be  freely  opened,  when  the 
tumour  will  usually  readily  shell  out.  The  diffuse  form  should 
be  left  alone ;  for  such,  liquor  potassce  in  small  doses  for  long 
periods  may  be  tried.  I  have  certainly  seen  these  tumours  get 
smaller  under  its  use. 

Enchondeomata,  OR  CARTILAGINOUS  TUMOURS  consist  of  Car- 
tilage, and  are  always  innocent,  grow  slowly,  and  do  not  return 


Fig,  13. — Cartilaginous  tumour.  cartilage,  without  visible  parti- 
TTpper  half  hyaline  ;  lower  half  fibrous,  tions,  or  of  numerous  small  clus- 
tered masses  bound  together  by 
connective  tissue  and  blood-vessels.  On  section  they  are  translu- 
cent, bluish-grey,  pinkish-white,  homogeneous  or  coarsely  granular, 
and  frequently  mapped  out  into  irregular  lobules.    They  usually 


on  removal.  Cartilage,  however, 
is  frequently  developed  in  sarco- 
matous tumours,  and  it  is  pro- 
bable that  the  malignancy  which 
enchondromata  have  at  times  ap- 
parently exhibited  may  have  been 
due  to  the  presence  of  sarcoma 
elements  which  were  overlooked. 


Structure.  —  Cartilaginous  tu- 
mours are  encapsuled,  and,  when 
large,  are  often  lobulated.  They 
may  consist  of  a  single  mass  of 
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consist  of  hyaline  or  fibro- cartilage.  The  microscopical  characters 
of  typical  examples  of  the  hyaline  and  fibrous  varieties  are  seen  in 
Fig.  13. 

Secondary  changes. — Calcification,  ossification,  mucoid  softening 
with  formation  of  cysts,  and  ulceration. 

Usual  seats. — The  bones,  especially  the  phalanges  of  the  fingers 
and  sometimes  of  the  toes,  the  lower  end  of  the  femur,  and  the 
head  of  the  tibia  and  humerus.  Tumours  containing  cartilage  also 
occur  in  the  parotid  gland  and  testicle,  but  these  tumours  are 
generally  chondrifying  sarcomata,  not  pui'c  enchondi'omata. 

The  sig7is  and  diagnosis  will  be  given  under  Tumours  of  Bone. 
Here  only  need  it  be  said,  that  their  chief  characteristics  are  their 
extreme  hardness,  smooth  or  lobulated  surface,  and  slow  and  pain- 
less growth.  They  are  usually  single,  except  in  the  hands,  where 
generally  several  fingers  are  affected.  At  times  they  are  of  a  softer 
consistency  in  places  owing  to  mucoid  softening,  and  at  times  of 
rapid  growth,  but  in  the  latter  case  it  is  probable  that  they  contain 
sarcomatous  elements.  Although  they  may  occur  at  any  age,  they 
are  most  common  in  the  young. 

Treatment.  — They  should  be  removed,  where  possible,  by 
enucleation. 

OsTEOMATA  OR  OSSEOUS  GROWTHS  consist  of  true  bone.  They 
very  rarely  occur  except  in  connection  with  bone  or  cartilage,  and 
will  again  be  referred  to  under 
Diseases  of  Bone.  Those  growing 
in  connective  tissue  apart  from 
bone  are  probably  other  tumours, 
or  structures  such  as  cysts,  ten- 
dons, and  muscles,  that  have 
undergone  calcification  or  ossifi- 
cation. 

MyXOMATA  or  mucous  TU- 
MOURS consist  of  tissue  resem- 
bling that  found  in  the  umbilical 
cord  and  vitreous  humour  of  the 
eye;  but  many  of  the  growths 
that  were  formerly  claimed  as  myxomata  would  appear  to  be  fibro- 
mata, sarcomata  or  enchondromata  undergoing  mucoid  softening. 
Pare  myxomata  are  innocent  tumours  and  do  not  return  if 
completely  removed,  but  they  may  attain  a  large  size. 

Structure. — They  consist  of  a  soft  gelatinous  semi-translucent 
material,  enclosed  in  a  loose  capsule  of  connective  tissue,  and  inter- 
sected by  bands  of  fibrous  tissue.  On  section,  they  are  of  a  pinkish 
3r  yellowish-grey  colour,  and  of  a  soft  gelatinous  consistency, 
Df  ten  almost  diffiuent ;  whilst  a  tenacious  and  glairy  fluid  containing 
arge  quantities  of  mucin  oozes  away  from  the  cut  surface.  Under 


Fig.  14.— Myxomatous  tumour. 
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the  microscope  there  are  seen  round  and  spindle  cells  and  stellate 
cells  with  branching  processes,  the  processes  forming  a  delicate 
stroma  in  the  meshes  of  which  the  homogeneous,  gelatinous  basis- 
substance  is  contained  (Fig.  14).  The  round  and  spindle  cells  vary 
in  number,  and  are  not  shown  in  the  diagram.  Fibrous  tissue,  fat, 
cartilage,  and  sometimes  adenomatous  and  sarcomatous  elements 
may  likewise  be  present ;  but  it  is  questionable  in  these  cases 
whether  the  tumour  should  not  be  regarded  as  a  soft  fibroma,  lipoma, 
enchondroma,  sarcoma,  &c.,  undergoing  mucoid  degeneration. 

Secondary  changes. — Fatty  degeneration,  inflammation,  ulceration, 
and  the  formation  of  blood-cysts  owing  to  rupture  of  the  capillary 
vessels. 

Usual  seats. — They  are  most  often  found  in  the  nose,  where  they 
constitute  the  gelatinous  polypus.  They  are  also  found  in  the  adipose, 
subcutaneous,  submucous,  and  subserous  tissue,  and  occasionally 
in  the  periosteum  and  medulla  of  bone  and  neurilemma  of  nerves. 

Signs. — Except  when  forming  polypi,  as  in  the  nose,  they  resemble 
fatty  and  soft  fibrous  tumours,  from  which  they  cannot  be  diagnosed 
with  certainty.  The  so-called  gelatinous  or  mucous  polypus  will 
again  be  referred  to  under  Diseases  of  the  Nose. 

Treatment.—  Eemoval  where  practicable. 

Papilloma TA  or  warty  and  villous  tumours  resemble  in 
structiu-e  the  papillae  of  the  skin  and  mucous  membrane.  They 
include  warts,  condylomata,  and  mucous  tubercles,  and  some  forms 
of  so-called  villous  tumours.  They  are  innocent  growths,  rarely 
attain  a  large  size,  and  only  occur  in  the  skin  and  mucous  membrane. 
In  old  people,  however,  warty  growths  are  apt  to  become  epithe- 
liomata,  i.e.,  the  surface  ejDithelium  grows  into  the  depth  of  the 
papillae  and  becomes  cancerous ;  and  villous  growths  in  the  bladder  may 
destroy  life  by  the  haemorrhage  to  which  they  frequently  give  rise. 

Structure. — They  all  agree  in  that  they  resemble  hypertrophied 
simple  or  compound  papillae.  Thus,  they  consist  of  several  layers 
of  connective  tissue  surrounding  one  or  more  central  blood-vessels, 
and  are  covered  by  one  or  more  layers  of  epithelium  resembling 
that  natural  to  the  part  from  which  they  spring.  The  epithelium 
however,  never  penetrates  the  connective  tissue — a  point  that  serves 
to  distinguish  them  pathologically  from  epithelioma.,  which  in  many 
respects  they  resemble  in  structure.  The  warts  and  warty  growths, 
which  form  circumscribed  tumours  or  cauliflower-like  masses  often 
of  considerable  size,  consist  of  enlarged  papillae  covered  with  several 
layers  of  horny  epithelium,  and  contain,  as  a  rule,  only  a  few  small 
blood-vessels.  The  condylomata  and  mucous  tubercles,  which  occur 
as  flattened  elevations  of  the  skin  and  mucous  membrane  respec- 
tively, also  consist  of  enlarged  papillae,  but  the  epithelium  covering 
them  is  moist  and  sodden,  and  the  connective  tissue,  as  might  be 
expected  from  their  rapid  growth,  is  abundantly  infiltrated  with 
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small  round  cells.  They  are  always  the  result  of  syphilis.  The 
villous  tumours,  which  form  delicate  branching  growths  resembling 
the  villi  of  the  chorion,  are  also  classed  by  some  pathologists  as 
papillomata,  even  when  they  grow  from  parts  as  the  interior  of  the 
bladder  where  it  is  stated  no  papille©  normally  exist.  In  such 
situations  they  spring  from  the  sub-epithelial  connective  tissue,  and 
owe  their  papillary  shape  to  the  arrangement  of  the  connective 
tissue  and  epithelium  around  the  blood-vessels.  The  latter  are  often 
dilated  and  numerous,  and  frequently  give  way,  leading  to  serious 
haemorrhages.  The  epithelium  covering  them  forms  a  delicate 
layer,  and  may  often  be  rubbed  off  or  washed  away  by  the  urine. 

Usual  seats. — Papillomata  in  the  form  of  warts  and  warty  growths 
are  of  most  frequent  occurrence  in  the  skin,  especially  of  the  hands 
and  genital  organs,  and  in  the  larynx.  As  condylomata  and 
mucous  tubercles,  they  occur  about  the  anus  and  genitals,  and  on 
the  mucous  membrane  of  the  mouth  and  throat.  The  villous 
growths  are  met  with  in  the  bladder,  rectum,  and  larjmx. 

Secondary  changes. — Pigmentation,  ulceration,  and  atrophy.  As 
age  advances,  the  ej)ithelium  in  the  case  of  the  warty  growths  is 
liable  to  invade  the  underlying  connective  tissue,  the  papilloma 
being  thus  converted  into  an  epithelioma. 

The  signs,  diagnosis,  and  treatment  of  the  different  varieties  of 
papillomata  are  given  under  the  heads  of  skin,  syphilis,  bladder, 
rectum,  and  larynx.  All  that  need  be  said  here  is  that  warty 
growths,  especially  in  some  situations,  as  about  the  genitals,  may 
greatly  resemble  epithelioma,  from  which,  however,  they  may 
generally  be  distinguished  by  the  absence  of  induration  at  their 
base,  slower  growth,  non-implication  of  the  glands,  the  probable 
history  of  venereal  disease,  and  by  their  occurrence  usually  at  an 
age  younger  than  that  at  which  epithelioma  is  commonly  met  with. 

B.  Tumours  of  the  type  of  the  higher  connective  tissues. 

The  myomata  or  muscle  tumours  consisting  of  non- striated  or  even 
of  striated  muscular  fibres  ;  the  neuromata  consisting  of  true  nervous 
tissue,  either  the  grey  or  the  white;  the  angiomata,  or  ncevi ;  the 
lymphangio7nata  consisting  of  dilated  lymphatics,  and  the  lympho- 
mata  and  lymphadenomata  consisting  of  lymphatic  glandular  tissue, 
will  receive  no  fui-ther  attention  here  (see  Ncevi,  Diseases  of  Nerves 
and  Lymphatics).  Unstriped  muscle  tissue,  it  may  be  said,  how- 
ever, is  frequently  found  in  the  so-called  fibroid  tumours  {;myo- 
fihromata)  of  the  uterus,  of  which,  indeed,  it  often  forms  the  chief 
part.    It  is  also  found  in  the  chronically  enlarged  prostate. 

C.  Tumours  of  the  type  of  young  connective  tissue.  [Sarcomata.) 
Sarcomata  constitute  a  group  of  tumours  resembling  in  structure 
immature  connective  tissue.    They  include  the  fibro-nucleated, 
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fibro-plastic,  myeloid,  and  recurrent  fibroid  tumours,  and  many  of 
the  so-called  cancers  of  the  older  pathologists.  Normal  cellular 
connective  tissue  in  the  course  of  development  may  become  fibrous 
tissue,  cartilage,  bone,  &c.  The  sarcomata  may,  however,  retain 
the  structure  of  young  connective  tissue  throughout  their  life- 
history  ;  and  although  in  places,  and  indeed,  in  some  instances  in 
the  greater  part  of  the  tumour,  development  may  proceed,  as  in  the 
normal  growth  of  the  body,  to  the  formation  of  fibrous  tissue,  car- 
tilage, or  bone,  yet  the  circumferential  or  growing  parts  of  the 
tumour  will  always  be  found  to  consist  of  sarcoma  elements. 
Hence  the  importance  of  examining  a  growing  part  lest  a  sarcoma 
which  has  undergone  chondrification,  ossification,  &c.,  be  pro- 
nounced a  cartilaginous  or  osseous  tumour.  The  sarcomata  present 
the  most  diverse  characters,  both  as  regards  their  structure  and  their 
clinical  behaviour,  but  have  the  following  in  common: — 1.  The 
cells  of  which  they  are  composed  consist  of  masses  of  protoplasm 
without  distinct  cell- wall,  and  contain  one  or  more  nuclei.  2.  Each 
cell  is  surrounded  by  a  varying  amount  of  intercellular  substance 
which  has  no  definite  arrangement,  and  does  not  form  alveolar 
spaces  as  in  carcinoma.  3.  The  blood-vessels  have  very  thin  walls, 
and  ramify  among  the  cells,  not  in  the  stroma  as  in  carcinoma^; 
indeed,  they  are  often  mere  spaces  bounded  by  the  cells  themselves ; 
hence  the  frequency  with  which  heemorrhages  occur  in  the  substance 
of  the  growth.  4.  Dissemination  usually  takes  place  by  the  blood- 
vessels  (not  by  the  lymphatics,  as  in  carcinoma),  a  fact  which  may 
proHably  be  explained  by  the  above-mentioned  relation  of  the 
vessels  to  the  cells.  5.  The  secondary  growths,  when  dissemination 
occurs,  are,  as  a  rule,  like  the  primary,  and  are  most  frequent  in 
the  lungs.  6.  Sarcomata  grow  by  in  vading  the  surrounding  tissue, 
and  generally  return  locally  after  removal,  probably  because  some 
portion  of  infiltrated  tissue  has  been  left.  7.  They  do  not,  as  a 
rule,  affect  the  lymphatic  glands,  except  when  they  occur  as 
primary  tumours  in  such  glands,  or  invade  glands  from  surrounding 
parts,  or  when  they  grow  from  the  i^eriosteum,  or  in  the  testis  and 
tonsil,  when  implication  of  the  glands  is  the  rule  rather  than  the 
exception.  8.  They  are  of  most  frequent  occurrence  in  youth  and 
early  middle  life.  9.  Their  cut  section,  when  fresh,  does  not  yield 
a  milky  juice  like  that  obtained  on  scraping  a  carcinoma. 

In  their  simplest  form  sarcomata  consist  of  small  round  cells 
resembling,  but  very  distinct  from,  leucocytes,  embedded  in  a 
scanty  amount  of  homogeneous  intercellular  substance  traversed  by 
delicate  loops  of  capillary  vessels  ;  in  fact  they  so  closely  resemble 
the  granulation-tissue  of  inflammation  as  to  be  often  microscopically 
indistinguishable  from  it.  In  the  higher  forms  the  cells  become 
elongated  and  of  a  spindle  shape,  and  the  intercellular  substance 
may  show  an  attempt  at  fibrillation ;  or  fibrification,  chondrification 
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or  ossification  may  ensue,  and  indeed  in  some  instances  may  proceed 
to  such,  an  extent  that  the  whole  tumour  appears  composed  of 
fibrous  tissue,  cartilage,  or  bone,  and  it  may  only  be  at  the  growing 
edge  that  the  sarcomatous  elements  are  discoverable.  Notwith- 
standing such  changes  the  tumour  will  continue  to  display  its 
malignancy  in  that  it  still  invades  the  surrounding  tissues,  or 
becomes  disseminated  through  internal  organs.  Sarcomata  that 
have  thus  undergone  ossification  are  often  spoken  of  as  ossifi/ing 
sarcomata.  Ossification,  however,  is  seldom  met  with  except  in 
sarcomata  in  connection  with  bone,  and  although  it  may  then  occur 
in  all  varieties,  is  most  common  in  the  spindle-celled  and  mixed 
forms.  The  new  bone-spicula  usually  grow  into  the  tumour  at  right 
angles  to  the  shaft  of  the  bone,  and  are  surrounded  by  sarcoma 
tissue ;  whereas  in  the  true  osteomata  the  bone-spicula  are  parallel 
to  the  shaft,  and  are  surrounded  by  cartilage  or  periosteum. 

Sarcomata  may  be  divided  into  four  chief  groups  («)  the  round- 
celled,  (I))  the  spindle- celled,  (c)  the  giant- 
celled  or  myeloid,  and  [d)  the  mixed-celled.  ■  '^^.J' 

(a)    The    bound-celled    sarcomata  „  lJ 

usually  occur  as  soft  vascular  and  very       Q-^'jr  .  ^ 
rapidly- growing  tumours,  and  often  attain  t         ^  i 

a  large  size,  and  quickly  become  dissemi-  - 
nated  through  distant  parts  of  the  body  - '  ^  C 

and  through  internal  organs.  o;  )i  ^ 

Structure. — They  consist  of  round  cells,    Fia.  15. — Round-celled 
varying  in  size  in  different  tumours,  and  sarcoma, 
embedded  in  a  small  amount  of  granular 

or  homogeneous  intercellular  substance.  On  section  they  appear 
soft  and  vascular,  resembling  brain  matter.  Hence  the  term 
encephaloid  or  medullary  which  is  sometimes  applied  to  them.  It 
was  this  variety  of  sarcoma  that  was  formerly  called  enceplialoid 
cancer.  The  microscopical  api^earance  of  a  typical  specimen  is 
shown  in  Fig.  15. 

Secondary  changes. — They  may  undergo  mucoid  softening,  fatty 
degeneration  or  ulceration,  or  blood  may  be  extravasated  in  their 
ubstance,  leading  to  the  formation  of  cjsts  {sa7xomatous  hlood-cysts). 

Usual  seats. — Wherever  fibrous  tissue  exists  ;  but  they  are  most 
ommon  in  the  periosteum,  bone,  skin,  subcutaneous  tissue  and 
esticle. 

Varieties  of  round-celled  sarcoma. — 1.  The  glio-sarcoma,  which 
-■rows  in  the  connective  tissue  of  the  brain  and  nerves,  and  has  a 
natrix  like  that  of  the  neuroglia  of  nerve-centres.  It  occurs  most 
requently  in  the  retina  and  brain.  2.  The  lymphosarcoma,  which 
rrows  in  the  lymphatic  glands.  It  consists  of  a  reticulum  resembling 
ymphoid  tissue,  and  of  small  round  cells  usually  of  the  size  of 
jTnphocytes.    3.  The  psammoma,  a  very  rare  form  whicli  occurs  in 
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the  pineal  body  and  orbit,  and  bas  been  met  with  in  the  meninges 
and  ovary,  is  by  some  pathologists  classed  with  the  endotheliomata. 
It  contains  varying  amounts  of  calcareous  matter.  4.  The 
alveolar  sarcoma,  in  which  the  matrix  forms  a  net-work  enclosing 
each  cell  in  a  separate  space  or  alveolus.  5.  Th.Q  melanotic  sarcoma, 
which  contains  i^igment  both  in  the  cells  and  intercellular  substance. 
Its  favourite  seat  is  in  the  skin  and  the  choroid  coat  of  the  eye — 
i.e.,  in  the  situations  where  pigment  normally  exists.  It  becomes 
rapidly  disseminated  through  the  body,  the  secondary  growths 
being  generally  also  pigmented.  It  is  the  most  malignant  of  the 
sarcomata,  and  was  formerly  known  as  melanotic  cancer.  The  cells 
are  sometimes  spindle-shaped  instead  of  round.  It  differs  from 
the  pigmented  wart,  in  that  the  latter  is  firm,  often  pedunculated 
or  lobulated,  and  of  slow  growth. 

The  signs  of  round-celled  sarcomata  vary  so  much  according  to 
the  tissue  implicated  that  only  the  briefest  outline  of  their  general 
course  can  be  here  given.  They  will  more  especially  be  referred 
to  under  bone,  testicle,  and  breast.  Here  it  may  suffice  to  say  that 
they  exhibit  all  the  signs  of  malignancy.  Thus  they  grow  rapidly, 
invade  the  surrounding  tissues,  the  veins  over  them  become 
enlarged,  and  the  skin  as  they  approach  it  becomes  inflamed,  and 
finally  gives  way,  and  an  ulcerating  chasm  is  left  or  a  fungus 
protrudes.  The  health  and  strength  fail,  cachexia  sets  in,  evidence 
of  dissemination  of  the  disease  in  other  tissues  or  in  internal  organs 
may  be  manifested,  and  death  soon  ensues. 

Diagnosis. — It  is  often  very  difficult  to  diagnose  a  sarcoma, 
especially  of  bone,  from  the  inflammatory  affections.  The  his- 
tory of  the  case,  the  unequal  consistency  of  the  tumour,  which 
may  be  hard  in  places,  soft  in  others,  the  irregularity  of  its  shape, 
the  absence  of  pus  on  puncture  with  a  grooved  needle,  and  the 
progressive  loss  of  weight  and  strength  point  to  its  sarcomatous 
natui'e ;  but  an  incision  into  it  will  sometimes  be  necessary  to  clear 
up  the  doubt.  The  rapid  growth  and  dark  colour  of  a  melanotic 
sarcoma  are  distinctive. 

Treatment. — The  only  effectual  treatment  is  removal.  Wben  the 
tumour  is  situated  in  one  of  the  extremities  amputation  well  above 
the  disease  should  be  practised  ;  when  on  the  trunk  it  should,  where 
practicable,  be  dissected  out,  cutting  as  wide  of  the  disease  as  possible. 

(&)  The  spindle- CELLED  (Fig.  16)  are  the  most  common  of  the 
sarcomata,  and  are  composed  of  spindle-shaped  cells,  varying  in  size, 
and  containing  one  or  more  nuclei.  The  cells,  in  some  instances, 
are  arranged  concentrically  around  the  blood-vessels,  or  in  bands ;  or 
again,  in  other  instances,  appear  to  have  no  definite  arrangement. 
Spindle-celled  sarcomata  are  subdivided  according  to  the  size  of  their 
cells  into  the  small- spindle -celled  and  large-spindle-celled  variety. 

The  small-sjoindle-celled  sarcomata  are  firmer  and  less  rapid  in 
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their  growth  than  the  round- celled  or  large-spindle-celled  forms ; 
they  do  not  become  so  quickly  disseminated  in  internal  organs, 
and  are  therefore  less  malignant.  They  generally  recur  locally 
when  removed  ;  but  after  many  recurrences,  their  tendency  to 
return  may  at  length  cease,  or  they  may,  on  the  other  hand, 
assume  a  more  malignant  form  and  become  disseminated. 

Structure. — They  consist  of  small  spindle  cells  containing  usually 
a  single  nucleus  ;  the  cells  are  embedded  in  a  small  amount  of 
homogeneous  intercellular  substance,  which  at  times  is  somewhat 
fibrillated.  They  may  at  first  be  enclosed  by  a  capsule,  but 
later  infiltrate  the  surrounding  parts.  They  appear  as  smooth 
firmish  growths,  j^inkish- white,  semi-translucent,  and  fibrillated 
on  section.  Their  microscopical  aj)pearance  is  seen  in  Fig.  16. 
Secondary   changes.  —  Fibrification,    chondrification,  calcification. 


ossification,  and,  when  implicating  the  skin,  ulceration.  Usual 
seats. — Periosteum,  fasciae,  and  subcutaneous  tissue. 

The  large- spindle -celled  sarcomata  are  much  softer  than  the 
preceding  variety,  and  often  grow  rapidly,  and  quickly  become 
disseminated  ;  indeed,  they  may  be  as  malignant  as  the  round- 
celled  growths.  Structure. — They  consist  of  large  spindle  cells, 
which  frequently  contain  several  oval  nuclei,  embedded  in  a  scanty 
amount  of  intercellular  substance.  They  occur  as  non-encapsuled 
tumours  of  soft  consistency,  frequently  in  parts  diffluent,  and  on 
section  appear  of  a  pinkish-white  colour,  and  often  blotched  with 
blood.  Secondary  changes. — Fatty  degeneration,  blood-extravasa- 
tion with  the  formation  of  blood-cysts,  and  ulceration.  Usual 
seats. — The  intermuscular  fascise,  j)eriosteum,  and  breast. 

Signs  and  diagnosis. — The  small- spindle- celled  sarcomata,  when 
occurring  in  the  fasciae  and  subcutaneous  tissue,  appear  as  mode- 
rately firm,  or  at  times  as  softer  growths,  unattended  with  signs  of 
inflannnation  unless  involving  the  skin.  They  recur  in  situ  after 
removal,  but  do  not  as  a  rule  become  disseminated.  The  large- 
spindle- celled  forms  resemble  the  round- celled,  from  which  they 
cannot  be  distinguished  before  removal.  Both  varieties  are  more 
especially  referred  to  under  Diseases  of  Bone. 


Fig.  16.— Spindled-celled 


Fig.  17.— Myeloid 
sarcoma. 


sarcoma. 
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Treatment. — The  small- spindle-celled  variety  should,  where 
practicable,  be  freely  and  widely  removed.  The  treatment  of 
the  large-spindle-celled  is  like  that  of  the  round-celled. 

(c)  The  giant- CELLED  or  myeloid  SARCOMATA  most  frequently 
occur  in  connection  with  bone,  and  are  the  least  malignant  of 
the  sarcomata.  It  has  been  recently  asserted  that  they  are  only 
met  with  in  the  red  marrow  of  bone,  and  are  not  malignant. 
Dr.  Kanthack  has  seen  them,  however,  where  there  is  yellow 
marrow  or  no  marrow  at  all,  as  in  the  skin,  breast  and  elsewhere. 
They  are  usually  of  slow  growth,  especially  when  occurring  in 
the  interior  of  the  long  bones,  and  after  removal  seldom  recur ; 
they  are  said,  however,  to  have  been  followed  by  malignant 
forms. 

Structure. — They  consist  of  spindle  or  round  cells,  amongst 
which  are  found  large  irregularly-shaj)ed  masses  of  protoplasm, 
containing  often  as  many  as  thirty  or  forty  oval,  highly  refracting, 
distinct  nuclei.  These  masses  of  nucleated  protoplasm  are  known  as 
giant  or  myeloid  cells,  because  they  somewhat  resemble  those  found 
in  the  marrow  of  the  foetus.  The  real  prototype,  however,  is  the 
giant  cell  of  the  connective  tissue.  The  microscopic  appearance  is 
seen  in  Fig.  17.  Myeloid  sarcomata  vary  from  a  firm  or  fleshy  to 
a  soft  or  jelly-like  consistency,  and  are  neither  elastic  nor  tough. 
On  section  they  appear  uniformly  smooth,  succulent,  shining, 
semi-translucent,  but  not  fibrillated,  of  a  livid  crimson  or  maroon 
colour  not  unlike  the  muscular  tissue  of  the  mammalian  heart,  and 
often  blotched  with  brighter  patches  of  pink  or  darker  red,  due  to 
blood-extravasation. 

Secondary  changes. — Chondrification  sometimes  occurs,  but  ossifi- 
cation is  rare.  Blood-cysts  are  very  common,  from  the  giving  way 
of  some  of  the  numerous  thin-walled  vessels. 

Usual  seats. — In  the  interior  of  the  ends  of  the  long  bones, 
especially  the  lower  end  of  the  femur  and  u2:)2Der  end  of  the  tibia, 
and  in  the  upper  and  lower  jaw. 

Signs,  diagnosis,  and  treatment. — See  Sarcoma  of  Bone. 

{d)  The  mixed-celled. — Many  sarcomatous  tumours  consist 
of  both  spindle  and  round  cells.  They  may  resemble  either  the 
spindle-celled  or  the  round-celled  tumours,  and  cannot  be  distin- 
guished without  a  microscopical  examination. 

Sarcomatous  blood-cysts. — Soft  sarcomatous  tumours  sometimes 
become  completely  broken  down  by  extravasation  of  blood  into 
their  substance,  and  converted  into  cysts  containing  partly  fluid 
and  partly  coagulated  blood.  When  such  a  cyst  is  punctured,  the 
haemorrhage  is  often  difficult  to  control.  "When  cut  into,  the  walls 
are  generally  found  ill-defined,  and  it  may  be  impossible  to  dis- 
tinguish the  cyst  from  a  hsematoma  or  ordinary  blood-cyst  without 
a  inicroscopical  examination  of  a  piece  of  the  wall. 
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II.    EPITHELIAL  AND  GLANDULAR  TUMOURS,  OR  TUMOURS  OF 
THE  TYPE  OF  EPITHELIAL  TISSUES. 

These  may  be  divided  into  the  innocent  and  the  malignant, 
(a)  The  innocent. 

Adenomata  or  glandular  tumours  are  innocent  growths 
resembling  secreting  glands  in  structure,  and  only  grow  in  con- 
nection with  pre-existing  glandular  tissue.  They  are  divided  into 
the  acinous  and  tubular,  accord- 
ing as  they  resemble  one  or  other 
of  these  glands.  The  acinous 
variety  consists  of  acini,  lined 
with  sjDheroidal  epithelium,  and 
communicating  with  each  other 
by  duct-like  channels.  The  acini 
are  clustered  in  twos,  threes,  or 
more,  and  are  separated  and 
bound  together  by  connective 
tissue,  in  which  the  vessels 
ramify.  Pure  adenomata  are 
rare,  the  scanty  amount  of  inter- 
tubular  and  interacinous  con- 
nective tissue  in  such  being 
more  often  replaced  by  fibrous  tissue  {adeno-fihroma),  or  by 
mucous  tissue  {adoio-myxoma),  or  by  sarcomatous  elements  [adeno- 
sarcomata),  or  by  a  combination  of  two  or  more  of  the  above  tissues 
{adeno-fihro-sarcoma,  adeno-myxo-sarcoma) ;  whilst  at  times  the  acini 
or  ducts  become  dilated  into  cysts,  in  which  proliferating  growths 
{intracystic  growths)  may  project.  The  tumour  is  then  sjioken  of 
as  an  ad e7io- cystoma,  cysto-sarcoma,  &c.,  according  to  the  character 
of  the  intertubular  and  interacinous  connective  tissue.  The  micro- 
scopical appearance  of  an  adenoma  is  shown  in  Fig.  18. 

The  tubular  adenomata  resemble  the  tubular  glands,  the  epithe- 
lium of  this  variety  differing  from  that  of  the  acinous  in  being 
more  or  less  columnar.  They  are  most  common  in  the  mucous 
membrane  of  the  intestine,  where  they  form  papillary  or  polypoid 
growths. 

Both  varieties  are  distinguished  from  carcinoma,  in  that  the 
epithelium  does  not  penetrate  the  basement  membrane  and  invade 
the  connective  tissue. 

Usual  seats. — The  acinous  occur  in  the  mamma  (where  they  are 
generally  of  the  adeno-fibromatous  form),  the  base  of  the  tongue, 
the  lip,  the  prostate,  the  thyroid,  parotid,  and  lachrymal  glands, 
and  the  sebaceous  glands  of  the  skin.  The  tubular  occur  in  the 
intestine,  especially  the  rectum. 


Fig.  18. — Adenomatous  tumour. 


Is  GENERAL  PATHOLOGY  OP  SltRGlCAL  DISEASES. 


Secondary  changes. — Cystic  degeneration  consequent  upon  mucoid 
softening,  and  fatty  degeneration  of  the  epithelium. 

Signs,  diagnosis,  and  treatment. — See  Diseases  of  the  Breast, 
Eectam,  &c. 

(b)  The  malignant. 

Carcinomata,  or  Cancers,  are  malignant  growths  consisting  of 
epithelial  cells  contained  in  an  alveolar  stroma.  The  individual 
cells  are  not  surrounded  by  any  intercellular  substance,  as  in 
the  sarcomata,  and  the  vessels  run  in  the  stroma,  and  not  among 
the  cells.  They  are  derived  from  pre-existing  epithelium.  The 
epithelium  is  believed  to  proliferate  and  break  through  the  wall 
of  an  acinus  or  duct,  or  the  basement  membrane  of  the  skin  or 
mucous  membrane,  and  invade  the  surrounding  or  underlying 
connective  tissue,  where  it  is  supposed  to  enter  the  lymphatic 
spaces,  and  thence,  sooner  or  later,  pass  into  the  lymphatic  vessels, 
and  so  finally  become  disseminated.  The  cells  in  carcinoma,  though 
varying  in  their  character,  retain  within  certain  limits  the  type  of 
the  epithelium  from  which  they  spring.  Thus,  they  are  more  or 
less  squamous  when  derived  from  the  skin,  squamous  or  columnar 
when  derived  from  a  mucous  membrane,  according  to  the  character 
of  the  epithelium  normally  covering  it,  spheroidal  when  derived 
from  a  gland.  The  cells  have  recently  been  very  minutely 
investigated  by  means  of  new  methods  of  staining,  and  peculiar 
bodies,  believed  by  some  pathologists  to  be  of  the  nature  of  parasites 
or  protozoa,  have  been  noted.  These  bodies,  however,  by  other 
observers  are  held  to  be  nothing  more  than  phases  of  cell-degene- 
ration depending  upon  chronic  irritation  or  other  causes.  The 
alveoli  in  which  the  cells  are  contained  are  by  many  regarded  as 
the  lymphatic  spaces  natural  to  the  affected  tissue  dilated  by  the 
invading  epithelium,  but  this  view  is  probably  incorrect.  The 
stroma  surrounding  the  alveolar  spaces  at  first  consists  of  the  con- 
nective or  other  tissue  of  the  invaded  parts,  infiltrated  more  or 
less  with  small  round  cells.  This  small- cell-infiltration  is  ascribed 
to  the  irritation  of  the  epithelial  invasion,  and  from  it  is  believed 
to  be  later  derived  the  fibrous  tissue  constituting  the  dense  stroma 
of  some  forms  of  carcinoma. 

The  blood-vessels,  which  run  in  the  stroma,  are  numerous  in 
the  more  rapidly-growing  tumours,  and  especially  in  the  circum- 
ferential parts,  but  are  much  fewer  in  number  in  the  more  chronic 
forms,  and  in  the  central  2)arts  of  the  latter  may  be  obliterated  by 
the  growth  of  the  fibrous  tissue.  Hence  the  frequency  with  which 
fatty  degeneration  of  the  cells,  and  breaking  down  [ulceration)  of 
older  parts  of  the  tumour  occur.  In  the  softer  or  rapidly-growing 
forms,  in  which  the  stroma  is  scanty  and  the  support  that  the 
vessels  receive  from  it  consequently  but  slight,  haemorrhages  are 


TTTMOtTKS — CAECINOMATA. 


79 


frequent.  Carcinomata  have  no  capsules,  grow  by  cell-division  and 
continued  invasion  of  the  surrounding  tissues,  and,  sooner  or  later, 
break  down  and  ulcerate.  They  implicate  the  nearest  lymphatic 
glands,  and  finally  become  disseminated.  At  first  the  general 
health  is  usually  but  little  affected ;  but  later,  i^artly  owing  to  the 
local  ulceration  and  partly  owing  to  the  dissemination  of  the 
growth,  a  condition  known  as  cancerous  cachexia  sets  in,  the  skin 
becoming  sallow  and  of  a  peculiar  earthy  colour,  the  face  careworn 
and  anxious,  and  the  body  emaciated.  The  strength  fails,  and  the 
patient  at  length  dies  of  exhaustion  induced  by  the  general  inter- 
ference with  nutrition,  local  ulceration,  hsemorrhages,  pain  and 
mental  anxiety. 

Varieties  of  carcinoma. — The  carcinomata  are  divided  into 
three  great  classes:— (1)  The  spheroidal-cclhd ;  (2)  the  sqnamous- 
celled  (epitheliomata) ;   and  (3)  the 
columnar -celled   or  the    adenoid  or 

glandular  carcinomata.     The  sphe-      ^  ~  -  ^  ^ 

Toidal- celled  are  further  divided  on  "  ■        ^'  '/ 

clinical,  rather  than  on  pathological,  :  -  (\Sv^ 

grounds  into  (a)  the  hard  spheroidal-  '  .  ^\'V;' 

celled,  [h)  the  soft  spheroidal-celled,  '  ;  '  !l 

and  (c)  the  colloid  variety,  which  is       -  '  -^J^ 

probably  a  degenerated  condition  of 
one  or  other  of  the  former,  or  indeed        '  (' - 
of  any  variety  of  carcinoma,  except 

the  squamous-celled  (ej)ithelioma).  >  . 

1.  The  spheroidal-celled  or  - 
ACINOUS    carcinomata   consist   of     Fio-  19.— Hard  spheroidal-celled 
epithelial  cells  resembling  spheroidal  or  scirrhous  carcinoma, 

or  glandular  epithelium,  and  only 

grow  in  connection  with  glands.  They  usually  exhibit  the 
characteristic  alveolar  structure  of  the  carcinomata  in  a  well-marked 
degree.  They  are  divided  into  the  hard  spheroidal-celled,  the  soft 
spheroidal-celled,  and  the  colloid  varieties. 

(a)  The  hard  sp)heroidal-celled  carcinomata,  the  scirrhous  or  chronic 
cancers,  are  moderate-sized,  hard,  nodular,  and  comparatively  slowly- 
growing  tumours,  which,  sooner  or  later,  ulcerate  and  become 
disseminated  through  the  body. 

Structure. — They  are  characterized  by  the  large  amount  of  their 
stroma  (Fig.  19).  Indeed,  the  central  parts  of  the  growth,  in  some 
cases,  consist  of  little  else  than  dense  fibrous  tissue,  with  a  few 
atrophied  and  fatty-looking  cells  itL  the  shrunken  alveoli.  The 
circumferential  parts  of  such  tumours,  however,  still  display  the 
typical  characters  of  acinous  carcinoma,  and  in  the  surrounding 
tissues  the  epithelial  invasion  and  the  small-cell-infiltration  are 
still  going  on.    It  is  owing  to  the  excessive  formation  of  fibrous 
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tissue  tliat  the  scirrlious  cancer  is  so  hard,  and  creaks  under  the 
knife  when  cut ;  and  to  the  tendency  of  the  fibrous  tissue  to  shrink, 
that  the  skin  over  the  tumour  becomes  puckered  and  the  nipple  in 
the  case  of  the  mamma  retracted,  and  that  the  cut  surface  of  the 
tumour  becomes  concave. 

Usual  seats. — The  breast ;  but  scirrhous  cancer  also  occurs  in  the 
pylorus,  and  more  rarely,  in  other  situations.  The  general  appear- 
ance of  scirrhous  cancer,  the  symptoms,  diagnosis,  varieties  and 
treatment,  are  given  under  Diseases  of  the  Breast,  its  favourite 
seat. 

(b)  The  soft  spheroidal- celled  carcinomata,  the  medullary,  encepha- 
loid  or  acute  cancers,  are  much  more  rapid  in  their  growth  than 
the  preceding  variety,  and  form  soft  and  often  large  tumours, 

quickly  terminating  in  ulceration 
and  general  dissemination  through 
the  body.  Structure. — The  stroma 
is  scanty  in  amount  (Fig.  20),  and 
does  not  contract  like  that  of  scir- 
rhous;  the  cells,  which  are  very 
prone  to  undergo  fatty  degeneration, 
are  contained  in  large  alveoli.  These 
cancers  are  very  vascular,  and  as 
the  scanty  stroma  affords  but  little 
support  to  the  vessels,  extensive 
haemorrhages  into  the  substance  of 
Fig.  20. — Soft  spheroidal-celled  the  growth  are  common.  On  section, 
or  medullary  carcinoma.  they  appear  of  a  greyish-white  or 
cream  colour,  blotched  in  places  with 
blood,  whilst  in  the  centre  they  may  be  almost  diffluent,  consequent 
upon  their  having  undergone  fatty  degeneration.  On  account  of 
the  resemblance  to  brain-matter  the  older  pathologists  termed  them 
encephaloid  cancers.  After  they  have  involved  the  skin,  they  j)ro- 
trude  in  the  form  of  a  bleeding  fungating  mass,  and  hence  were 
further  called  fungus  hcematodes.  Although  in  accordance  with 
general  usage  the  spheroidal- celled  carcinomata  are  divided  into 
hard  and  soft,  it  should  be  understood  that  histologically  no  hard- 
and-fast  line  can  be  drawn  between  them,  as  the  characters  of 
the  one  often  merge  into  those  of  the  other,  so  that  sometimes  it 
may  be  difflcult  to  decide  whether  an  individual  sjDheroidal-celled 
carcinoma  should  be  classed  as  hard  or  soft. 

Usual  seats. — The  testis,  liver,' bladder,  kidney,  ovary,  and  breast. 
Secondary  growths  in  internal  organs  consequent  upon  the  dissemi- 
nation of  scirrhous  cancer  are  often  of  the  soft  variety. 

(c)  Colloid,  or  gelatiniform,  carcinomata. — These  terms  are  applied 
to  either  of  the  above  described  varieties,  or  indeed  to  any  form  of 
carcinoma,  which  has  undergone  mucoid  or  colloid  degeneration.  It 
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is  believed  that  the  degeneration  generally  begins  in  the  cells  which, 
as  they  become  enlarged,  so  distend  the  alveoli  that  the  latter  can 
be  seen  by  the  naked  eye.  The  colloid  material  is  glistening,  semi- 
translucent,  and  jelly-like,  or  in  2)lacos  diffluent.  In  it  some 
siDheroidal  cells  are  generally  found.  The  favourite  seats  of  these 
cancers  are  the  stomach,  intestine,  omentum  and  ovary ;  but  they 
occasionally  occur  in  the  breast. 

2.  The  squamous- celled  caecii^omata  [EpitheUomata)  always 
spring  from  the  skin  or  from  a  mucous  membrane  covered  by 
squamous  epithelium,  and  constitute  the  second  great  division  of  the 
cancers.  They  are  characterized  by  the  resemblance  of  their  cells 
to  squamous  epithelium.  The  typical  alveolar  arrangement  of  the 
carcinomata  is  much  less  well  marked  than  in  the  spheroidal-celled 
or  acinous  variety. 

It  was  to  this  squamous-celled  form  of  carcinoma  that  the  term 
'  ei^ithelioma '  was  originally  applied ;  but  as  all  carcinomas  are 
now  believed  to  be  epithelial  growths,  the  term  '  squamous-celled' 
is  prefixed  to  this  variety  to  distinguish  it  from  the  columnar- celled 
and  the  spheroidal-celled  carcinomata.  Squamous-celled  carcino- 
mata may  spring  either  from  the  skin  or  from  any  mucous  membrane 
covered  with  squamous  epithelium,  and  are  especially  common 
where  skin  and  mucous  membrane  meet,  as  in  the  lip,  anus,  &c. 
They  are  most  frequent  in  the  old,  seldom  occurring  under  forty 
years  of  age,  and  are  more  common  in  men  than  in  women.  They 
are  usually  the  result  of  continued  irritation  ;  thus  in  the  tongue 
they  may  Ido  due  to  the  presence  of  a  jagged  tooth,  in  the  lip  to  the 
constant  contact  of  a  hot  pipe-stem,  in  the  scrotum  to  the  retention 
of  soot  or  coal-tar  in  the  folds  of  the  skin.  They  are  also  not 
uncommon  in  situations  where  the  epithelium  is  in  an  abnormal 
condition,  as  in  old  scars,  white  imtches  on  the  tongue  and  inner 
side  of  the  cheek,  chronic  ulcers,  warts,  and  moles. 

Structure. — A  squamous-celled  carcinoma  consists  of  solid  columns 
of  epithelium,  which  have  perforated  the  basement  membrane,  and 
have  grown  into  the  connective  or  other  underlying  tissue.  The 
columns  are  surrounded  by  an  imperfectly  fibrillated  stroma  and 
a  small-cell-infiltration.  This  proliferation  downwards  of  the 
epithelium  into  the  connective  tissue  is  common  to  many  chronic 
irritative  processes  or  growths  of  the  skin,  and  by  itself  is  not 
characteristic  of  epithelioma.  In  an  epithelioma  some  of  the  epithe- 
lial cells  become  isolated  and  lie  in  the  connective  tissue  away  from 
the  down  growths.  These  isolated  cells  multiply  and  form  masses 
of  cells  which  become  moulded  into  irregularly  oval  or  round 
clumps,  or  may  follow  the  lymph  channels  and  thus  distending 
them  produce  a  network  of  solid  epithelial  tubules.  But  in  any 
case,  in  this  manner  epithelial  masses  or  cylinders  arise  which, 
lying  in  the  depth  of  the  tissue,  are  not  continuous  with  the  surface 
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epithelium.  From  these  masses  and  cylinders  in  turn  epithelial 
cells  become  isolated,  and  from  these  isolated  cells  fresh  cell  masses 
are  formed,  so  that  in  the  connective  tissue  in  the  depth  numerous 
islets  of  epidermal  epithelium  are  found,  so  irregularly  distri- 
buted that  they  cannot  be  traced  to  the  surface,  with  which,  as  a 
matter  of  fact,  once  the  growth  has  begun,  they  are  never  directly 
continuous.  Both  in  the  epithelial  down  growths  and  in  the  alveoli 
or  islets  in  the  depth  are  often  found  small  collections  of  cells  of 
a  crescentic  shape,  arranged  concentrically  around  one  or  more 
central  rounded  cells.  These  collections,  generally  spoken  of  as 
cell-nests,  are  horny  pearls.  They  are  built  up  from  cells  which 
originally  were  epidermal  in  character.  The  circumferential  cells  of 
a  cell-nest  are  cylindrical,  these  are  followed  by  cubical  cells,  and 
these  again  by  narrow,  curved  or  crescentic  cells,  arranged  con- 
centrically. The  centre  of  the  mass  may  consist  of  a  glistening 
homogeneous  or  concentrically  striated  body  devoid  of  nuclei  which 
consists  of  horny  matter.  The  structure  of  these  nests,  that  is,  their 
concentric  arrangement  and  the  cornification  progressing  from  the 
centre  to  the  periphery,  depends  on  the  fact,  that  the  central  and 
innermost  cells  are  the  oldest,  while  the  peripheral  ones,  which  at 
first  show  no  tendency  to  become  horny,  are  the  youngest.  Cell- 
nests  and  horny  pearls  may  be  absent,  and  when  present  are  only 
then  characteristic  of  carcinoma  if  they  are  imbedded  in  the  depth 
discontinuous  with  the  surface.  Innocent  papillomata  frequently 
contain  pearls,  but  then  only  in  epithelial  i^rocesses  which  are 
either  directly  continuous  with  the  surface  or  can  easily  be  traced 
to  the  sui'face.  The  epithelium  of  the  surface  of  squamous- celled 
carcinoma  is  usually  also  proliferated  outwards,  forming  a  warty 
excrescence  or  cauliflower-like  growth.  Breaking  down  rapidly 
ensues,  and  an  epitheliomatous  ulcer  is  the  result. 

In  the  accompanying  woodcut  (Fig.  21),  which  represents  the  edge 
of  a  squamous  epithelioma,  the  down-growing  epithelial  columns,  a 
column  in  transverse  section,  and  several  cell-nests  are  seen. 

Usual  seats. — Tongue,  lower  lip,  cheeks,  gums,  vulva,  scrotum, 
penis  and  anus. 

Signs. — A  squamous-celled  carcinoma  usually  begins  as  a  warty 
tubercle,  which  soon  becomes  an  ulcer  with  raised,  everted,  sinuous 
and  indurated  edges,  and  a  hard,  warty,  and  irregular  base,  whilst 
the  tissues  around  become  infiltrated  with  the  growth  and  the 
nearest  lymphatic  glands  enlarged.  At  other  times  it  begins  in  a 
crack  or  fissure,  and  the  ulceration  keeping  pace  with  the  epithelial 
invasion,  the  margins  of  the  ulcer  are  sharply  defined,  and  may  be 
undermined ;  or  again  the  growth  may  have  the  appearance  of  a 
cauliflower-like  mass  of  warts,  often  of  horny  consistency,  pro- 
jecting above  the  level  of  the  surrounding  skin.  Unless  an  epithe- 
lioma is  removed  whilst  the  disease  is  still  local,  recurrence  usually 
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takes  place  in  the  nearest  lymphatic  glands ;  at  times,  like  other 
forms  of  cancer,  though  less  often,  it  may  become  disseminated 
through  internal  organs.  "When  incompletely  removed  it  will 
return  in  the  scar.  Death  is  usuallj^  the  result  of  exhaustion  con- 
sequent uj)on  ulceration  and  hsemorrhage.  The  signs,  diagnosis, 
and  treatment  are  further  referred  to  under  Diseases  of  Eegions. 
(See  Lip,  Tongue,  cfcc.) 

3.  Columnar-celled  carcinomata  or  cylindrical  carcino- 
MATA  consist  of  cells  derived  from  columnar  or  cylindrical  epithelium, 
and  are  usually  of  slower  growth  than  the  former  varieties. 
They  often  begin  as  papillary  outgrowths  from  the  surface  of 
mucous  membranes  covered  with  columnar  epithelium,  or  from 


Fig.  21. — The  growing  edge  of  a  sqiiaraoiis-cclled  earciaoma  (epithelioma). 
(From  Bowlby's  Pathology.) 

the  interior  of  the  mucous  glands,  and  are  most  common  in  the 
rectum,  though  they  may  affect  other  parts  of  the  intestine,  the 
uterus,  &c.    They  may  also  occur  in  the  breast  as  duct  cancers. 

Structure. — They  consist  of  iiTogular  tubes  or  alveoli  lined  with 
columnar  epithelium,  and  bound  together  by  a  delicate  connective- 
tissue  stroma  more  or  less  infiltrated  with  small  round  cells.  The 
epithelial  cells  retain  more  or  less  their  shape,  and  are  arranged  at 
right  angles  to  the  walls  of  the  alveoli,  generally  leaving  a  central 
space.  In  the  more  rapidly-growing  tumours,  however,  the  alveoli 
become  completely  filled  with  the  cells.  Like  other  carcinomata 
they  infiltrate  the  surrounding  tissues,  and  may  affect  the  lymphatic 
glands,  and  later  become  disseminated  in  internal  organs,  especially 
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the  liver.  Death,  however,  usually  occurs  from  obstruction  of  the 
bowel,  haemorrhage  from  the  ulcerating  surface,  or  exhaustion, 
rather  than  from  dissemination.  Their  appearance,  symptoms, 
diagnosis,  and  treatment  are  further  described  under  Tumours  of 
the  liedum. 

The  treatment  of  carcinoma  generally  may  be  divided  into 
the  palliative  and  the  radical.  The  palliative  is  resorted  to  when 
from  some  cause  a  cancer  cannot  be  removed  by  operation,  and 
consists  briefly  in  soothing  pain  by  opium,  neutralizing  the  offen- 
sive smell  when  ulceration  has  occurred  by  antiseptics,  and  support- 
ing the  strength  by  nourishing  diet  and  stimulants.  The  radical 
treatment  aims  at  removing  the  cancer  by  operation,  in  the  hope 
that  it  may  not  return  or  manifest  itself  in  other  joarts.  If  removed 
early,  there  is  a  good  chance  of  the  squamous-celled  carcinoma  not 
doing  so,  and  in  some  forms  of  the  columnar  and  spheroidal-celled 
the  same  fortunate  result  occasionally  occurs.  As  a  rule,  however, 
the  issue  is  not  so  favourable,  and  after  an  immunity,  varying  in 
duration  according  to  the  variety,  situation,  and  size  of  the  tumour, 
the  length  of  time  it  has  existed,  and  the  implication  or  non- 
implication  of  the  lymphatic  glands,  the  disease  returns  in  the  scar, 
in  the  lymphatic  glands,  or  in  internal  organs.  But  though  the 
patient  may  not  be  cured  by  an  operation,  he  may  be  greatly 
relieved  by  the  removal  of  the  local  trouble,  and  die  with  less  dis- 
tress from  the  imj)lication  of  internal  organs.  Should  removal  be 
determined  on,  it  is  best  done  by  the  knife ;  but  in  certain  parts 
the  scissors  or  ecraseur  may  be  more  applicable.  At  times  caustics 
may  be  employed.  Eecently  it  has  been  urged  that  electrolysis  is 
capable  of  so  acting  on  the  cancer  cells  as  to  prevent  further 
growth  and  produce  shrinking ;  but  there  is  at  present  no  trust- 
worthy evidence  that  it  has  any  such  action.  Injection  of  Coley's 
fluid,  obtained  by  mixing  the  toxins  of  erysipelas  with  those  of 
the  Bacillus  prodigiosus,  has  been  apparently  attended  with  some 
success  in  that  the  growth  has  diminished  in  size  ;  but  it  is  highly 
dangerous,  and  its  use  has  been  followed  by  fatal  results,  and  to 
say  the  least  is  quite  empirical.  The  various  methods  of  removing 
carcinomata  will  be  described  more  in  detail  under  Diseases  of 
Eegions. 

CYSTS. 

A  cyst  is  a  closed  sac  containing  fluid  or  pultaceoas  matter. 
Cysts  may  be  divided  into  : — 

I.  Cysts  formed  hy  distension  of  naturally -existi^ig  cavities  or  spaces. 
II.  Cysts  of  new  formation. 
III.  Cysts  of  co7igenital  origin. 
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I.  Cysts  formed  hij  distension  of  natural!  1/ -existing  cavities  or  spaces. 

These  are  subdivided  into: — A.  Exudation  cysts;  B.  Retention 
cysts ;  and  C.  Extravasation  cysts. 

A.  ExiJDATiox  CYSTS  are  formed  by  exudation  or  by  excessive 
secretion  into  cavities  wliicli  have  no  excretory  duct.  Under  this 
head  are  included  Bursas  Ganglia,  Cystic  bronchoceles,  and  Cysts 
in  the  ovary  due  to  the  dilatation  of  Grraafian  follicles.  They  will 
be  further  referred  to  under  Diseases  of  BursDO,  Ganglia,  &c. 

B.  Eetention  cysts  are  formed  by  the  retention  of  the  normal 
secretion  and  the  consequent  dilatation  of  the  ducts  or  acini  of  the 
affected  gland.  They  are  lined  with  epithelium  ;  their  walls  become 
thickened  by  fibroid  changes  ;  and  the  natural  secretion  is  altered 
by  inspissation  or  by  exudation  from  the  cyst-wall.    Three  forms 


are  described — 1,  atheromatous  or  sebaceous  cysts  due  to  the  dilata- 
tion of  the  sebaceous  glands ;  2,  mucous  cysts  formed  by  the  dilata- 
tion of  mucous  glands  ;  and  3,  cysts  j^roduced  by  the  distension  of 
special  ducts,  as  the  salivary,  lacteal,  hepatic,  and  renal  ducts,  and 
tubules  of  the  testicle. 

1.  Atheromatous  or  sebaceous  cysts  {wens)  (Fig.  22)  occur  mostly  on 
the  scalp  or  face,  but  may  be  met  with  on  any  part  of  the  body,  and 
are  often  multiple.  They  do  not  contain  hair  follicles,  papillio,  or 
other  skin  elements,  thereby  differing  from  the  dermoid  cysts,  which 
they  otherwise  resemble.  Those  on  the  scalp  are  sometimes  here- 
ditary.   Signs. — They  form  smooth  lens-shaped,  semi-fluctuating, 
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moveable  swellings,  often  adherent  to  the  skin.  They  may  be 
distinguished  from  a  fatty  tumour  by  not  slipping  from  under  the 
finger  on  pressing  the  edge  of  the  swelling,  and  from  an  abscess  by 
the  absence  of  signs  of  inflammation.  A  small  black  punctual, 
the  obstructed  orifice  of  the  sebaceous  follicle,  may,  except  in  cysts 
of  the  scalp,  generally  be  discovered  on  the  surface.  Secondary 
changes. — 1.  The  contents  of  the  cyst  may  undergo  decomposition 
and  become  extremely  offensive.  2.  The  cyst-wall  may  become 
inflamed  and  suppurate,  and  be  thus  cured,  or  a  portion  of  the  wall 
may  escape  and  a  sinus  ensue,  or  the  wound,  may  heal  and  the  cyst 
refill.  3.  One  part  may  give  way,  and  the  sebaceous  matter 
exude,  become  hardened,  and  be  pushed  up  from  below,  and  take 
the  form  of  a  horny  growth.  4.  Granulations  may  spring  up  from 
the  interior  of  the  cyst,  and  exude  as  a  fungating  mass  resembling 
an  eiDithelioma.  5.  They  may  degenerate  into  an  epithelioma. 
6.  Their  walls  may  undergo  calcification.  Treatment. — They  may 
be  removed  by — {a)  Dissection.  (5)  Splitting  them,  squeezing  out 
the  sebaceous  matter,  and  seizing  the  cyst-wall  with  forceps  and 
pulling  it  out.  Care  should  be  taken  not  to  leave  any  of  the  wall 
behind,  or  a  troublesome  sinus  will  remain,  (c)  Dilating  the  orifice 
with  a  probe,  and  squeezing  out  the  contents.  They  are  apt, 
however,  to  refill  when  emptied  in  this  way,  unless  the  cyst-wall  is 
also  squeezed  out  or  sufficient  inflammation  is  set  up  to  destroy  it. 

2.  Mucous  cysts  are  formed  by  the  dilatation  of  mucous  glands. 
They  occur  in  the  lips,  mouth,  labia,  and  other  situations  where 
mucous  glands  exist.  In  the  mouth  they  constitute  one  form  of 
raniila.  The  so-called  dropsy  of  the  antrum  is  generally  believed 
to  be  due  to  the  dilatation  of  one  of  the  mucous  glands  of  the  lining 
membrane  of  that  cavity,  and  the  cysts  met  with  at  the  entrance 
of  the  vagina  to  a  dilatation  of  Bartholin's  glands.  The  walls  of 
mucous  cysts  are  thinner  than  those  of  the  sebaceous  variety  ;  the 
contents  are  viscid  and  mucoid  in  character,  and  chloresterine  is  at 
times  present.  Treatment. -r-'Excisioji  of  a  piece  of  the  wall,  and 
touching  the  interior  with  nitrate  of  silver  or  other  caustic  will 
generally  cure  them  ;  if  not,  the  cyst  must  be  dissected  out. 

3.  Cysts  formed  by  the  dilatation  of  special  ducts. — As  examples  of 
these  may  be  mentioned,  dilatation  of  Wharton's  duct  {ranida),  of 
a  lacteal  duct  {gcdatocele),  and  of  a  tubule  of  the  testicle  {encysted 
hydrocele).    For  a  further  account,  see  Diseases  of  Eegions. 

C.  Extravasation  cysts  are  formed  by  extravasation  of  blood 
into  closed  cavities,  as  the  tunica  vaginalis  of  the  testicle  {hcemato- 
cele),  &c. 

II.  Cysts  of  new  formation. 

These  are  divided  into— A.  Serous  cysts ;  B.  Blood-cysts ;  C.  Pro- 
liferous compound  cysts ;  D.  Implantation  cysts;  and  E.  Parasitic  cysts. 
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A.  Serous  or  simple  cysts  are  thin-walled  cysts,  lined  with 
a  single  layer  of  endothelium,  and  containing  a  sticky  serous  fluid. 
They  are  supposed  to  be  formed  by  the  accumulation  of  fluid  con- 
sequent upon  irritation,  pressure,  &c.,  in  the  lymphatic  spaces  of 
the  connective  tissue,  these  spaces  subsequently  becoming  fused 
into  a  single  cavity.  Their  walls  consist  of  fibrous  tissue  formed 
by  the  condensation  of  the  surrounding  connective  tissue  by  the 
pressure  of  the  fluid.  As  examples  of  serous  cysts  may  be  men- 
tioned : — adventitious  bursse  developed  over  prominences  of  bone, 
some  forms  of  ganglion,  and  simple  cysts  in  the  breast,  neck,  &c. 
By  some  pathologists,  however,  the  serous  cysts  found  in  the  neck 
are  regarded  as  congenital  formations.  Those  in  the  median  line, 
except  those  arising  in  connection  with  the  remains  of  the  thyro- 
glossal  duct  are  undoubtedly  formed  by  the  enlargement  of 
pre-existing  bursse,  e.g.,  those  about  the  hyoid  bone. 

B.  Blood- CYSTS  or  h^matomata  may  be  subdivided  into — 

1.  True  blood-cysts,  which  are  most  commonly  met  with  in  the 
neck,  and  consist  of  thin- walled  cysts  containing  pure  blood.  Their 
mode  of  origin  is  doubtful,  but  they  appear  to  have  some  connec- 
tion with  the  veins,  since  if  tapped  they  often  bleed  very  freely. 

2.  Cysts,  formed  by  condensation  of  the  tissues  around  a  mass  of 
extravasated  blood.  In  such  the  blood  may  become  absorbed  or 
organized  ;  or  it  may  break  down  and  disintegrate,  or  deposit  fibrin 
upon  the  wall  of  the  cyst ;  or  suppuration  may  occur  and  an  abscess 
ensue.  They  are  common  in  the  scalp  {cephallmmatoma),  on  the 
ear  {licamatoma  auris)  and  in  the  arachnoid,  but  may  occur  in  any 
situation  after  injury. 

The  extravasation  of  blood  into  serous  cavities  and  into  solid 
tumours  is  also  by  some  included  under  Hsematoma ;  but  such 
a  classification  is  misleading  (see  Ilcematocele,  Sarcoma). 

C.  Proliferous  coMrouND  cysts  are  cysts  containing  growths. 
They  are  most  common  in  the  breast  and  ovary,  and  will  be  found 
more  fully  described  under  Diseases  of  the  Breast.  These  cysts 
are  developed  in  connection  with  the  growth  of  solid  tumours,  and 
must  be  distinguished  from  cystic  degeneration,  which,  as  has 
already  been  shown,  is  very  common  in  some  forms  of  tumour. 
In  the  one  case,  the  cysts,  which  may  be  regarded  as  primary, 
contain  growths  springing  from  their  walls  or  projecting  into  them 
from  the  growth  around.  In  the  other  case,  the  cysts  are  secondary, 
and  are  produced  by  the  degeneration  and  softening  of  the  tumour- 
elements,  or  by  the  extravasation  of  blood  into  the  substance  of  the 
tumour. 

D.  Implantation  cysts,  or  traumatic  dermoids,  as  they  are 
sometimes  called,  are  believed  to  be  due  to  the  intrusion  of  small 
fragments  of  epithelium  through  a  punctured  wound  into  the  sub- 
cutaneous tissue,  where  they  grow  into  a  cyst.     They  occur  most 
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frequently  in  the  palm  of  the  hand  as  small  painless  rounded 
tumours,  over  which  a  cicatrix  is  often  found.  They  contain 
sebaceous  matter.    Complete  removal  of  the  cyst-wall  is  essential. 

E.  Parasitic  cysts  are  such  as  are  formed  in  the  tissues  around 
a  parasite.  Hydatid  cysts  only  are  here  described ;  for  an  account  of 
other  parasitic  cysts,  the  student  is  referred  to  a  work  on  Pathology. 

Hydatid  cysts  may  occur  in  any  of  the  tissues  or  organs  of  the 
body,  but  are  most  often  met  with  in  the  liver.  They  are  the  cystic 
stage  in  the  development  of  the  cestode  worm,  known  as  the  Tcenia 
echinococcus.  This  worm  in  the  mature  form  inhabits  the  intestine 
of  the  dog.  Thence  the  ova  may  accidentally  contaminate  food  or 
water,  and  so  gain  admission  to  the  human  intestine.  The  ova  are 
then  hatched,  and  the  embryo  may  make  its  way  by  the  portal  vein 
to  the  liver,  or  by  other  channels  to  some  other  part  of  the  body, 
where  it  becomes  converted  into  a  cyst.  The  cyst-wall  (endocyst) 
is  formed  of  an  external  laminated  elastic  layer  and  of  a  lining 
membrane,  or  pareyichymatous  layer,  composed  of  cells,  granules, 
muscle-fibres,  and  a  water  vascular  system.  Around  the  cyst  a 
fibrous  capsule  (ectocyst)  is  formed  as  the  result  of  the  irritation  of 
the  connective  tissue,  and  to  this  capsule  the  true  cyst- wall  is  very 
loosely  attached.  The  cyst  is  filled  with  a  clear  or  slightly  opalescent 
watery  fluid  containing  chloride  of  sodium,  usually  booklets  and 
a  trace  of  sugar,  but  no  albumen.  As  the  cyst  enlarges,  vesicles  or 
hrood-cajjsules  are  developed  from  the  lining  membrane,  and  in  them 
scolices,  or  small  cyst-like  bodies  furnished  with  four  suckers  and  a 
crown  of  booklets,  are  formed.  From  the  brood-capsules  secondary 
or  daughter  cysts  may  be  developed,  having  the  same  structure  as 
the  primary  or  mother  cyst,  and  in  them  again  tertiary  or  grand- 
daughter cysts.  At  times  the  mother  cyst  does  not  contain  any 
vesicles  or  brood-capsules,  and  is  then  called  sterile.  At  other 
times,  as  in  the  shafts  of  bones,  there  may  be  no  mother  cyst,  a 
condition  known  as  multilocular  hydatids.  The  cyst  may  (1)  cease 
to  grow,  die,  and  be  converted  into  a  putty  or  mortar-like  mass  of 
tissue,  imdergoing  in  places  calcification;  (2)  it  may  suppurate,  or 
(3)  burst  spontaneously.  The  signs  of  an  hydatid  cyst  of  course 
vary  according  to  the  situation  of  the  cyst.  All  that  can  be  here 
said  is  that,  when  the  cyst  is  in  an  accessible  situation,  it  gives  rise 
to  a  tense,  elastic,  more  or  less  globular  fluctuating  swelling,  of  slow 
growth,  in  which,  on  percussion,  a  peculiar  thrill  may  be  felt,  the 
so-called  hydatid  fremitus.  Eupture  or  puncture  may  be  followed 
by  a  diffuse  erythematous  or  urticarious  eruption.  The  treatment 
should  be  preventive  and  curative.  Preventive  treattnent.— Seeing 
that  the  dog  is  infected  by  eating  the  offal  of  the  sheep  or  pig, 
in  which  the  worm  resides  in  its  cestode  state,  and  that  man  is 
mfected  by  food  or  water  contaminated  by  the  dog's  excreta,  which 
contain  the  ova  of  the  tinea,  the  dog  should  be  prevented  from 
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having  access  to  sucli  food,  and  an  attempt  should  be  made  to 
destroy  the  worm  and  its  ova,  Thus,  dogs  should  bo  purged  and 
given  anthelmintics,  whilst  their  kennels  should  be  scalded,  and 
their  excrement  buried  or  burnt.  All  green  food,  as  water- cress, 
that  runs  the  risk  of  being  fouled  by  dogs,  should  be  well  cleansed 
before  it  is  eaten.  Curative  treatment. — The  cyst  should  be  removed 
entire  where  practicable.  Where  this  is  impossible,  it  should  be 
incised,  the  contents  evacuated,  and  the  cavity  drained,  or  better, 
the  true  cyst-wall  should  be  shelled  off  the  fibrous  capsule,  and  the 
latter  left  to  granulate.  Aspiration  or  puncture  is  highly  dangerous, 
especially  in  the  case  of  abdominal  hydatids.  Although  many  cysts 
have  been  thus  cured,  sudden  death,  secondary  infiltration  of  the 
peritoneal  cavity  with  the  hydatids,  peritonitis,  and  other  accidents 
have  followed  this  treatment.  When  the  cyst  has  suppurated,  it 
should  be  opened,  washed  out  and  drained. 

III.  Cijsts  of  congen  ital  origin. 

Congenital  cysts  may  be  formed  in  various  ways  : — 1.  By  the 
inclusion  of  a  portion  of  epiblast  within  the  mesoblast  {dermoid 
(ijsts).  2.  By  the  distension  in  after  life  of  some  foetal  structure 
which  has  not  become  obliterated  in  the  coTU'se  of  normal  develop- 
ment;  for  example,  encysted  hydrocele  of  the  spermatic  cord 
developed  in  an  unobliterated  portion  of  the  funicular  process  of 
the  tunica  vaginalis,  cysts  in  the  middle  line  of  the  neck  arising  in 
remains  of  the  thyroglossal  duct,  and  certain  broad  ligament  cysts 
developed  from  the  parovarium.  (See  Testicle,  (tc.)  3.  By  the 
inclusion  of  a  blighted  ovum  in  a  part  of  the  embryo.  Such  at 
least  is  the  origin  ascribed  to  certain  cysts  containing  pieces  of 
bone,  cartilage,  teeth,  &c.,  occasionally  found  in  connection  with 
the  ovary  and  testicle. 

Another  form  of  congenital  cyst,  known  as  the  cystic  hygroma, 
is  not  uncommon.  It  consists  of  dilated  lymphatic  spaces  with  a 
varying  amount  of  fibrous,  fatty  and  nsevoid  tissue  around,  being 
almost  solid  or  quite  cystic  according  to  the  proportion  of  the  solid 
elements.  Hygromata  occur  in  the  neck,  axilla,  scrotum,  &c. 
Their  origin  has  not  at  present  been  satisfactorily  explained. 

Of  the  congenital  cysts,  the  Dermoid  only  are  described  here. 

Dermoid  cysts  are  cysts  in  the  walls  of  which  are  found  all 
the  structures  constituting  the  true  skin  and  its  ap2:>endages,  such 
as  hair,  hair-follicles,  sebaceous  glands,  &c.  The  contents,  which 
resemble  sebaceous  matter,  consist  of  the  secretion  of  the  glands 
in  the  cyst- wall,  and  of  epithelial  debris,  and  frequently  of  hair. 
They  are  often  quite  unconnected  with  the  skin,  and  their  origin 
is  attributed  to  the  inclusion  of  a  portion  of  the  epiblast  in  the 
mesoblast,  an  explanation  which  in  the  region  of  the  neck  and  face 
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is  probably  correct,  as  these  cysts  are  usually  formed  about  the 
outer  angle  of  tbe  orbit,  and  in  other  of  the  situations  at  which 
in  the  embryo  a  cleft  or  fissure  exists  between  the  processes  from 
which  the  face  or  neck  are  developed.  In  some  dermoid  cysts 
of  the  ovary,  teeth  also  are  occasionally  found.  The  origin  of 
these,  as  of  the  dermoid  cysts  of  the  testicle,  are  not  so  obvious. 
Signs. — The  dermoid  cyst  so  common  near  the  outer  angle  of  the 
orbit  forms  a  smooth,  tense,  globular  tumour,  generally  freely  move- 
able on  the  parts  beneath.  It  is  always  congenital,  grows  slowly, 
and  though  generally  small  may  attain  a  considerable  size.  Treat- 
ment.— The  cyst  should  be  dissected  out  by  an  incision  through 
and  parallel  to  the  eye-brow,  in  order  that  the  scar  may  be  as 
much  as  possible  hidden.  At  times  these  cysts  send  processes 
beneath  the  eye-lid,  or  into  the  orbit,  and  they  have  even  been 
known  to  perforate  the  bone  and  extend  into  the  interior  of  the 
skull.    Care,  therefore,  is  necessary  in  their  removal. 


WOUNDS. 
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SECTION  II. 
General  Pathology  of  Injuries. 

WOUNDS. 

Wounds  are  divided  into  two  great  classes,  the  open  and  the 
suhcutaneous. 

Open  wounds. — A  wound  has  been  defined  as  *  a  solution  of 
continuity  in  any  part  of  the  body,  suddenly  made  by  anything 
that  cuts  or  tears,  with  division  of  the  skin.'  Here  our  attention 
will  be  confined  to  the  general  pathology  and  treatment  of  wounds 
of  the  soft  tissues.    Wounds  of  special  tissues,  as  bone,  muscle, 

[  blood-vessels,  nerves,  &c.,  will  be  fui'ther  referred  to  under  those 

I  heads. 

The  PROCESSjQiLREPAiE,  in  open  wounds  of  the  soft  tissues  differs 
according  as  the  wound  is  incised,  lacerated,  contused,  or  punc- 
tured, and  according  as  it  is,  or  is  not,  kept  aseptic,  projierly 
drained,  and  protected  from  infective  processes.  The  healing 
process  will,  moreover,  be  influenced  by  the  patient's  state  of 
health  previous  to  the  wound,  and  the  hygienic  conditions  under 
which  he  is  subsequently  placed.  Let  us  first  take  a  general  view 
of  the  process  of  repair  as  it  occurs  in  a  simple  incised  wound  in 
a  healthy  subject.  Immediately  the  wound  is  inflicted  there  will 
be  free  ha?morrhage  varying  in  amount  according  to  the  vascu- 
larity of  the  part,  probably  a  spouting  of  blood  in  jets  from  a  few 
larger  arteries,  and  a  more  or  less  general  oozing  from  the  smaller 
vessels  and  caj^illaries.  The  haemorrhage  from  the  larger  arteries 
having  been  arrested,  and  that  from  the  smaller  having  ceased 
spontaneously,  the  wound,  if  accurately  closed  and  kept  aseptic 
and  at  rest  with  its  surfaces  in  contact,  will  unite  without  suppura- 
tion by  a  process  oi_simple  _or  adhesive  inflammation.  Thus,  the 
edges  of  the  wound  for  the  first  day  or  two  may  present  a  very 
faint  blush  of  redness  extending  for  a  few  lines  to  perhaps  in  a 
large  wound  half  an  inch  or  so  beyond  the  incision;  whilst  they 
may  be  slightly  swelled,  a  little  hotter  than  natural,  and  tender 
on  pressure,  but  quite  devoid  of  pain.  The  redness,  swelling  and 
heat,  however,  may  be  so  slight  as-  to  be  almost  impercej^tible,  or 
indeed  may  be  said  in  some  instances  not  to  occur.  If  an  attempt 
were  now  made  to  draw  the  edges  apart,  they  would  be  found 
adherent  to  each  other,  and  a  few  days  later  firmly  united.  All 
trace  of  redness  and  swelling  about  the  edges  will  by  this  time 
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have  disappeared,  a  red  streak  only  remaining  to  mark  the  line  of 
the  wound.  This  streak  grows  paler  and  paler,  till  ultimately  a 
thin  white  line,  which  in  course  of  time  may  become  hardly 
perceptible,  alone  indicates  the  site  of  the  injury.  The  above- 
mentioned  process,  which  should  be  attended  by  little  or  no 
constitutional  disturbance,  is  known  as  healing  by  the  first 
intention,  and  is  the  one  which,  other  things  being  equal,  is 
always  aimed  at  by  the  surgeon  in  the  treatment  of  wounds.  If 
the  wound  does  not  admit  of  its  surfaces  being  placed  wholly  in 
contact,  the  space  left  becomes  filled  with  blood,  and  the  wound, 
if  kept  perfectly  aseptic,  unites  in  a  way  similar  to  that  above 
described,  without  suppuration.  This  method  of  healing,  which 
is  practically  one  by  the  first  intention,  is  known  as  hmMm^Jni 
Uood-clot.  It  is  the  way  in  which  subcutaneous  wounds  usually 
unite.  Should,  however,  the  wound,  whether  its  surfaces  be  in 
contact  or  be  separated  by  blood,  be  not  kept  aseptic,  the  inflam- 
matory redness  and  swelling  of  the  edges,  instead  of  subsiding 
and  disappearing  in  a  few  days,  will  increase  and  extend  for 
some  distance  around  ;  the  parts  then  become  tense,  there  may 
be  throbbing  pain,  union  fails,  and  suppuration  is  set  up.  In  the 
meantime  the  patient  may  have  a  chill  or  even  a  distinct  rigor  ; 
the  temperature  rises ;  the  pulse  is  increased  in  frequency ;  the 
tongue  becomes  coated,  the  skin  hot  and  dry,  the  urine  scanty  and 
high  coloured,  and  the  bowels  confined ;  he  complains  of  headache 
and  loss  of  aj^petite,  and  there  may  be  restlessness  and  want  of 
sleep  and  perhaps  slight  delirium  {septic  traumatic  fever).  If  now 
a  free  exit  is  established  for  the  pus,  or  broken-down  blood  and 
pus,  and  further  septic  changes  are  prevented,  the  constitutional 
disturbance  subsides,  and  the  surface  of  the  wound  becomes 
covered  with  granulations.  The  granulations  gradually  fill  up 
the  wound,  and  when  the  level  of  the  skin  or  mucous  membrane 
is  reached,  epithelium  slowly  spreads  from  the  edges  of  the  wound 
over  the  granulations  till  they  are  completely  covered  in.  A  red 
scar  is  thus  left  at  the  seat  of  the  former  wound,  and  though  this 
in  the  process  of  time  assumes  a  white  colour,  and  becomes  smaller 
from  the  contraction  of  the  fibrous  tissue  into  which  the  granula- 
tions are  at  length  converted,  it  is  of  a  permanent  character.  The 
above  method  of  repair  is  known  as  healing  by  the  second  intention, 
orhj  granulation . 

In  wounds  where  there  is  loss  of  substance  so  that  the  edges  of 
the  skin  cannot  be  brought  into  contact,  the  cavity  becomes  filled 
with  blood-clot,  and,  if  the  wound  be  kept  aseptic,  repaii-  occurs 
without  suppuration,  the  blood- clot,  though  passive,  forming  a 
nidus  in  which  the  process  of  union  takes  place.  Or,  if  no  blood- 
clot  is  present,  the  surface,  after  the  hemorrhage  has  been  stopped, 
becomes  glazed  over,  and  a  reddish  serum  slowly  escapes ;  granula- 
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tions  appear,  first  here  and  there,  and  finally  over  the  whole  surface 
of  the  wound,  which  is  then  gradually  filled  up  as  described  above. 
In  lacerated  wounds  the  same  process  occurs,  the  dead  portions  of 
the  lacerated  tissues,  however,  being  first  thrown  off  in  the  form 
of  sloughs.  In  flap  wounds  where  adhesion  by  the  first  intention 
has  failed,  after  the  surfaces  of  the  flaps  have  become  covered  by 
granulations  the  two  layers  of  granulations  in  contact  may  unite, 
a  mode  of  healing  known  as  secondarij  adht'slon  or  union  by  the 
third  intentuni.  Yet  again,  when  a  wound  has  been  sealed  by  blood 
or  discharges,  it  may  unite  either  by  adhesive  inflammation  or  by 
granulation,  the  process  being  hidden  by  the  scab  of  hardened 
blood  and  discharges,  on  the  separation  of  which  the  wound  is 
found  soundly  healed.  It  is  the  common  method  of  healing  among 
animals,  and  is  known  as  heaHnci  under  a  scaj),  or  as  it  was  humor- 
ously described  by  Sir  James  Paget  in  his  lectures  on  Surgery,  as 
union  by  no  intention  at  all. 

■^us  a  wound  may  heal,  1,  by  the  first  intention  (a)  by  adhesive 


Fig.  23. — Diagram  represent- 
ing a  simple  incised  wound, 
immediately  after  the  in- 
cision has  been  made. 


Fig.  24. — Diagram  representing  an 
incised  wound  a  few  hours  after 
the  incision,  a.  Area  of  throm- 
bosis—  leucocyte.s  making  their 
way  to  the  cut  surface,  b.  Area 
of  dilated  capillaries — leucocytes 
escaping  from  the  vessels  into  the 
tissues,    c.  Normal  tissues. 


mflammation  ;  (b)  by  blood- 
clot;  2,  by  the  second  in- 
tention, or  by  granulation ; 
3,  by  the  third  intention,  by 
secondary  adhesion  or  by  union  of  granulations ;  and  4,  under  a 
scab.   These  methods  of  healing  may  now  be  studied  more  in  detail. 

1.  H§aJmg  bj/  the  first  intention  ,  (a)  By  adhesive  irijlammation. — 
Chiefly  as  the  result  of  the  injury  inflicted~on  the  tissues  by  the 
instrument  making  the  wound,  and  to  a  less  extent  as  the  result 
of  exposure  to  the  cold  air  and  it  may  be  of  the  irritation  of 
strong  chemical  antiseptics,  a  simple  traumatic  inflammation  is 
set  up  in  the  layer  of  tissue  bounding  the  incision  (Fig.  23  and 
Fig.  24).  As  a  consequence,  stasis  and  coagulation  of  the  blood 
is  induced  in  the  divided  smaller  vessels  and  capillaries,  and  thus 
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the  hjemorrhage  from  them  spontaneously  ceases  (Fig.  24).  Imme- 
diately around  there  is  dilatation  of  the  vessels  with  retarded  flow, 
proliferation  of  the  connective-tissue  cells,  and  escape  of  leucocytes 
and  liquor  sanguinis.  These  infiltrate  the  tissues  adjacent  to  the 
incision,  and  pass  through  the  cut  lymph-spaces  on  to  the  raw 
surface  of  the  wound.  There  coagulation  occurs,  the  fibrin  and 
the  entangled  corpuscles  forming  a  layer  of  coagulable  lymph 
between  the  surfaces  of  the  wound,  whilst  the  serum,  at  first  red 
from  the  presence  of  red  corpuscles  but  subsequently  becoming 
colourless,  drains  gradually  away.  It  is  this  coagulable  Ivmph 
which  causes  the  surfaces  of  the  wound  after  the  first  few  hours 
to  adhere,  or  to  become  glazed  if  the  wound  is  kept  open  for  some 
time  before  the  edges  are  approximated,  as  was  formerly  a  not 
uncommon  practice.     A  little  further  from  the  line  of  incision 


Fig.  25. — Diagram  of  an  incised 
wound  a  day  or  two  after  the 
incision.  The  sides  of  the 
wound  united  by  small  round 
cells. 


Fig.  26. — Diagram  of  an  incised 
wound  a  few  days  after  the  in- 
cision. Loops  of  capillaries  grow- 
ing out  from  the  old  capjharies 
and  making  their  way  amongst 
the  small  round  cells  uniting 
the  cut  surfaces.  At  the  lower 
part  of  the  figure  a  loop  has 
united  with  one  from  the  oppo- 
site side. 


there  is  the  usual  inflammatory 
phenomenon  of  dilated  vessels 
with  accelerated  flow  (Fig.  24), 
thus  accounting  for  the  faint 
blush  of  redness  and  the  slight 

swelling  about  the  edges  of  the  wound.  The_^qagulaHe_lymph 
uniting  the  surfaces  of  the  wound,  together  with  the  tissues  imme- 
diately  adjacent  to  the  incision,  next  become  softened  and  finallx 
replaced  by  the  infiltrating  lymphocytes  and  proliferating,  connec- 
tive-tissue and  endothelial  cells,  which  now  form  a  layer  of  small 
round  cells  welding  as  it  were  the  surfaces  of  the  wound  together 
(Fig.  25).  The  inflammation,  like  all  inflammations  of  traumatic 
origin,  tends  to  cease  as  soon  as  the  cause  is  removed.  Thus  in  a 
day  or  two  it  subsides,  and  if  a  section  of  the  parts  were  now  made, 
the  imiting  layer  of  small  round  cells  would  be  seen  permeated 
by  (Mijca^  newjc  stretching  across  from  one  side  of  the 
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wound  to  the  other  (Fi.u".  2(1).  Tlioy  arc  i^-enerally  believed  to  be 
produced  by  loops  growinu-  out  fioiii  the  old  capillaries,  and  uniting 
with  others  similarly  produced  and  growing  out  from  the  capillaries 
on  the  opposite  side.  This  vascularization  of  the  uniting  layer  of 
cells  accounts  for  the  redness  of  the  cicatricial  line,  and  for  the 
slight  haemorrhage  which  now  occurs  if  the  edges  of  the  wound  be 
drawn  forcibly  aj^art.  As  the  capillary  circulation  is  established, 
the  edges  of  the  wound  become  pale  from  the  collateral  vessels 
being  now  no  longer  over-charged.  The  granulatjon-tissue  thus 
formed  is  at  length  dovoloped  into  fibrous  tissue,  which,  like  all 
new  fibrous  tissue,  contracts,  obliterating  many  of  _  the  uewly- 
formed  vessels,  llouco  the  gradual  paling  of  the  cicatrix,  which 
now  becomes  practically  non-vascular. 

(b)  B//  hJood-clot. — When  the  surfaces  of  the  wound  cannot  be 
brought  together,  as  is  frequently  the  case  in  deep  wounds,  the 
cavity  left  becomes  filled  with  blood.  The  blood  clots,  and,  if  the 
wound  is  kept  aseptic,  healing  proceeds  in  a  similar  manner  as 
described  above.  The  clot  remains  passive,  the  surfaces  of  the 
wound  between  which  the  blood- clot  lies  become  sealed  by  lymph, 
leucocytes  and  lymphocytes  invade  the  clot  and  destroy  the  red 
corpuscles,  large  cells  derived  from  the  endothelium  and  connective- 
tissue  cells  follow,  disjjose  of  the  leucocytes,  and  then  develop  into 
connective  tissue.  Subsequently  vascularization  and  afterwards  con- 
traction take  place  as  in  wounds  in  which  the  surfaces  are  in  contact. 

Healing  by  the  first  intention  may  be  j^revented  by — 1.  Much 
contusion  of  the  edges  of  the  wound,  with  consequent  death  of  the 
tissues  bounding  the  incision ;  2.  The  presence  of  a  septic  foreign 
body  in  the  wound ;  3.  A  greatly  lowered  vitality  of  the  tissues, 
as  from  broken  health,  abuse  of  alcohol,  diabetes,  bad  hygienic 
surroundings,  bruising  of  the  parts,  rough  sponging,  or  use  of  too 
strong  antiseptics ;  4.  The  parts  not  being  kept  at  rest  with  the 
surfaces  of  the  wound  in  accurate  apposition  ;  5.  Inefficient  drainage 
whereby  the  serum  squeezed  out  from  the  coagulating  material  is 
allowed  to  collect  in  the  wound  and  cause  tension  ;  G.  Neglect  of 
antiseptic  precautions  and  consequent  decomposition  of  the  serum 
or  the  infection  of  the  wound  by  some  of  the  specific  micro- 
organisms introduced  either  at  the  time  it  was  inflicted  or  subse- 
quently. Under  any  of  the  above  circumstances  the  inflammation 
may  be  kept  up,  the  pyogenic  micrococci  may  gain  a  footing,  and 
further  infiltration  of  leucocytes  and  proliferation  of  tissue-elements 
take  place  ;  the  small- cell-exudation  uniting  the  wound  then  breaks 
down  into  pus,  the  flaps  separate,  and  suppuration  is  established. 
Supposing  the  cause  of  the  inflammation  to  be  now  removed,  healing 
by  the  second  intention  will  ensue. 

2.  Healiiuj  hy  the  second  intention. — New  vessels  grow  out  among 
the  layers  of  small  round  cells  forming  the  exposed  surface  of  the 
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wound,  and  gr^iulation^tissue  is  thus  forme.d  (Fig.  27).  The 
growth  of  granulations,  other  things  being  equal,  exceeds  the 
breaking  down  of  the  superficial  layers  of  cells,  and  the  wound  is 
gradually  filled  up.  Epithelium  derived  from  the  old  epithelium 
at  the  edges  of  the  wound  gradually  spreads  over  the  surface  of  the 
granulations ;  but  new.  sweat  ^J^^^  sebnneons  P-lnnrlsj  hnir  fo1b'p.]ft.c; 
papillae  and  lymphatics,  are  not  formed.  The  cicatrix,  at  first  red 
from  the  abundance  of  the  capillaries  in  the  granulation-tissue, 
becomes  pale  as  these  are  obliterated  by  the  contraction  of  the 
fibrous  tissue  into  which  the  granulation-tissue  is  converted,  and 
though,  in  the  course  of  time,  in  consequence  of  the  fibrous 
contraction,  it  becomes  smaller,  a  permanent  scar  will  remain. 

In  wounds  attended  with  loss  of  substance,  a  traumatic  inflam- 
mation is  set  up  in  the  tissues  immediately  adjacent  to  the  surface 
of  the  wound,  and  the  conditions  for  healing  being  otherwise  favour- 
able, a  coagulable  material,  as  described  above,  is  formed  over  the 
surface,  and  the  serum  drains  away.     Loops  of  new  capillaries, 

derived  from  the  old,  spring 
up  amongst  the  cells  replacing 
the  coagulable  exudation  and 
softened  adjacent  tissues,  and 
the  wound  heals  and  cicatrizes 
as  has  just  been  described.  If 
the  wound  is  filled  with  blood 
the  clot  undergoes  the  same 
changes  described  under  healing 
by  blood- clot,  the  surface  of  the 
clot,  however,  forming  a  pro- 
tective layer  whilst  the  invasion 
of  the  rest  of  the  clot  is  going 
on.  Finally,  epithelial  cells  grow  out  from  the  edges  of  the  wound 
below  the  protective  layer  of  clot,  so  that  when  this  falls  off  or 
is  removed  the  surface  is  found  restored.  "Where  there  is  much 
laceration  or  contusion  of  the  surface  of  the  wound,  the  dead 
tissues  are  first  cast  off  by  ulceration  in  the  way  mentioned  under 
gangrene. 

3.  Healing  hy  the  third  intention. — When  the  two  layers  of  granu- 
lations covering  the  flaps  of  the  wound  are  placed  and  kept  in 
contact,  the  capillaries  in  the  one  layer  meet  with  those  in  the 
other,  and  so  establish  a  vascular  connection  between  the  two  flaps, 
and  the  healing  of  the  wound  then  proceeds  in  the  way  described 
under  union  by  the  first  intention. 

4.  Healing  under  a  scat. — The  minute  changes  of  healing  under 
a  scab  require  no  special  description. 

Treatment  of  wounds.— The  general  principles  which  should 
guide  us  in  the  treatment  of  wounds  will  be  considered  under  the 
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following  heads  : — 1,  Arrest  of  hfemorrhage  ;  2,  Cleansing  of  the 
wound  and  removal  of  foreign  bodies  ;  3,  Drainage  ;  4,  Closing  the 
wound  nnd  keeping  it  subsequently  at  absolute  rest ;  5,  Preven- 
tion of  putrefaction,  fermentation,  and  infective  processes ;  and 
6,  Constitutional  treatment. 

1.  The  arrest  of  hctmorrhage  is  considered  separately  at  p.  111. 

2.  The  cleansing  of  the  wound  and  removal  of  foreign  bodies  should 
be  done  with  all  gentleness,  so  as  not  to  bruise  the  tissues  more 
than  can  possibly  be  avoided,  their  vitality  being  already  lowered 
by  the  incision  through  them.  Thus  the  wound  should  not  be 
sponged  or  rubbed  more  than  is  absolutely  necessary,  but  a  stream 
of  water  previously  boiled,  or  if  preferred  containing  some  efficient 
antiseptic,  as  corrosive  sublimate  (1  in  500),  allowed  to  run  through 
it  to  wash  away  any  blood- clot,  or  in  the  case  of  accidental  wounds 
any  dirt  or  other  foreign  substance  that  may  have  gained  admission. 
If  the  wound  is  deep  or  irregular,  it  should  be  irrigated,  care  being 
taken  when  the  skin- wound  is  small  not  lo  cause  any  forcible 
distension  for  fear  of  driving  the  fluid  int  ^  the  interstices  of  the 
tissues,  where  it  may  act  as  an  irritant  and  set  up  inflammation. 
Foreign  bodies,  as  glass,  sj^linters,  bullets,  &c.,  if  lodged  in  the 
wound,  should  be  picked  out  by  forceps  or  other  suitable  instrument. 

3.  DraiiKKje. — Where  a  wound  is  quite  superficial,  and  in  some 
situations  where  the  parts  are  very  vascular,  as  about  the  face,  and 
for  moderate- sized  wounds  in  which  the  surfaces  can  be  kept  in 
contact  by  pressure,  drainage  is  not  necessary.  Such  wounds  may 
be  completely  closed  if  clean  cut  and  moderately  small ;  or  a  stitch 
may  be  omitted  at  one  end  ;  or  a  loop  of  pewter  wire  inserted,  but 
only  deep  enough  to  keep  the  edges  of  the  skin  apart  at  that  place. 
If,  however,  the  wound  is  large  or  irregular  or  lacerated,  and  the 
surfaces  cannot  be  kept  in  contact,  or  it  is  doubtful  if  it  has  been 
made  aseptic,  efficient  drainage  of  the  wound  is  of  the  greatest 
importance.  Its  object  is  tojpromote  the  free  escape  of  the  serum, 
which,  as  we  have  seen,  is  squeezed  out  dui'ing  the  first  twenty- 
four  hours  from  the  coagulable  exudation  formed  upon  the  surface 
of  the  divided  tissues  as  the  result  of  the  traumatic  inflammation.  If 
this  serum  is  allowed  to  collect  in  the  deeper  parts  and  irregularities 
of  the  wound,  it  not  only  mechanically  separates  the  surfaces  and 
gives  rise  to  tension,  a  cause  in  itself  of  the  continuance  of  inflam- 

1  mation  and  hence  of  the  non-healing  of  the  wound,  but  is  also  liable 
jto^  ui]dergo_deco  and  form  a  suitable 

nidus  for  the  growth  of  pyogenic  micro-organisms.  Now  the 
coagulable  cellular  exudation,  being  living  tissue,  resists  the  agents 
which  determine  putrefaction.  Not  so  the  serum.  In  this  we  have 
a  fluid  conjtajmng^doad  animal  matter,  and  as  the  other  conditions 
favourable  for  decomposition  are  also  present,  viz.,  a  temperature 
of  about  100°,  and  a  sufficient  supply  of  water  and  oxygen,  the 
W.  H 
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addition  of  a  ferment  only  is  required  to  set  it  up.  If  decom- 
position or  fermentation  then  is  suffered  to  take  place  through  not 
keeping  the  wound  aseptic,  or  the  pyogenic  micrococci  are  allowed 
to  enter,  the  freshly- divided  tissues,  not  as  yet  sealed  by  traumatic 
inflammation,  permit  the  products  of  decomposition  or  of  the  micro- 
cocci to  soak  into  the  tissues  around,  setting  up  locally  a  septic 
or  spreading  inflammation,  wherel^y  the  coagulable  cellular  exuda- 
tion, temporarily  holding  the  surfaces  of  the  wound  in  apposition, 
is  destroyed,  and  healing  by  the  first  intention  is  prevented.  In  the 
meantime  the  products  of  decomposition  may  pass  into  the  blood, 
and  give  rise  to  the  constitutional  state  known  as  septic  traumatic 
fever,  or  if  the  dose  of  the  poison  is  large,  to  saj)r8emia  or  septic 
intoxication  ;  and  this  is  the  more  likely  to  occur  if  the  wound  has 
been  closed,  so  that  the  decomposing  serum  is  pent  up  under  some 
degree  of  tension.  If  therefore  the  wound  is  very  large  and  deep, 
or  lacerated  or  irregular,  and  we  are  doubtful  as  to  its  being  aseptic, 
a  drainage  tube  or  tubes  should  be  placed  in  it,  and  brought  out  at 
the  most  dependent  part,  the  incisions,  if  the  wound  is  made  in  an 
operation,  being  so  planned  as  to  allow  as  much  as  possible  of  a 
dependent  drain.  For  smaller  wounds  it  may  be  sufficient  to  place 
in  them  a  leash  of  horse-hair  or  of  catgut,  a  piece  of  gutta-percha 
tissue,  or  a  strand  or  two  of  pewter  wire.  The  drain-tubaif  kapt 
in  too  long  will  act  as  a  foreign  body,  set  up  inflammation,  and 
give  rise  to  a  suppurating  sinus  along  its  track.  It  should  therefore 
be  withdrawn  as  soon  as  the  serum  ceases  to  be  squeezed_oiut  from 
the  coagulating  material — i.e.,  in  from  twenty-four  to  forty-eight 
hours,  according  to  the  size  of  the  wound.  '  The  drain-tube  should 
consist  of  red-rubber  tubing,  varying  in  calibre  according  to  the 
size  of  the  wound.  It  should  have  lateral  holes  cut  in  it  to  facili- 
tate the  escape  of  the  discharge,  and  should  be  made  thoroughly 
aseptic  by  being  sterilized  or  boiled,  and  then  kept  in  some  anti- 
septic fluid.  It  had  better  be  passed  through  the  first  layer  of 
dressing,  and  its  mouth  surrounded  by  some  absorbent  material  to 
take  up  the  discharges.  Where  the  wound  is  deep,  the  tube  should 
be  secured  by  a  safety-pin  or  by  an  aseptic  thread,  lest  it  slip  in, 
and,  becoming  lost  in  the  depth  of  the  wound,  subsequently  act  as 
a  foreign  body.  Tubes  of  decalcified  bone  have  been  used  in  the 
hope  that  they  would  become  absorbed,  and  so  prevent  the  necessity 
of  disturbing  the  dressings  ;  but  they  do  not  appear  to  have  had  the 
desired  effect.  Many  surgeons  now  seldom  or  never  use  drain  tubes. 
I  only  use  them  myself  under  the  conditions  stated  above.  Where 
they  are  dispensed  with  the  skin  wound  is  then  not  as  a  rule  tightly 
closed,  and  the  deeper  parts  of  the  wound  are  maintained  in  close 
apposition  by  means  of  buried  or  deep  sutures  and  the  application 
of  firm  pressure  over  a  thick  layer  of  absorbent  and  antiseptic 
dressing. 
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4.  Closure  of  the  wound. — The  surfaces  should  be  placed  in 
contact,  and  the  edges  accurately  united  by  sutui^e,  strapping,  or 
a  bandage.  Where  the  wound  involves  different  layers  of  tissue, 
muscle  and  fascia  should  be  united,  each  to  each,  by  aseptic 
sutures.  In  uniting  the  edges  of  the  wound,  care  should  be  taken 
to  see  that  the  skin  is  neither  inverted  nor  everted,  and  that  the 
sutures,  whatever  form  is  used,. are  only  tied  sufficiently  tight  to 
keej)  the  edges  in  apposition.  All  tension  should  be  avoided,  as 
this  in  itself  is  a  fertile  cause  of  inflammation.  The  sutures 
may  consist  of  silk,  silk-worm  gut,  horse-hair,  catgut,  or  silver- 
wire.  All  kinds  have  their  advantages  and  disadvantages,  and  are 
variously  required  in  different  cases.  Thus,  silver-wire  is  unirri- 
tating  and  perfectly  non-absorbent,  but  causes  pain  on  removal, 
and,  as  it  is  quite  unyielding,  is  apt,  from  the  swelling  of  the  parts, 
to  cause  tension  and  inflammation  if  left  in  too  long.  Catgut  is 
useful  in  that  its  deeper  parts  become  absorbed,  and  therefore  does 
not  require  removal.  For  this  reason  it  is  often  inapplicable,  as  it 
gives  way  too  soon.    Catgut  when  chromicized  resists  absorption 


Fig.  28. — Surgical  needles  and  hare-lip  pin. 

for  many  days,  and  forms  an  admirable  suture.  It  is  difficult, 
however,  to  ensure  it  being  aseptic,  and  it  is  therefore  abandoned 
completely  by  many  surgeons.  Tlorse-hair  is  non-absorbent,  and 
is  also  non-absorbable ;  it  has  the  additional  advantage  of  being 
slightly  yielding  as  well  as  sufficiently  supporting.  It  is  very 
useful  when  a  delicate  suture  is  required,  as  in  wounds  about  the 
face.  Silk  forms  a  strong  suture,  but  possesses  the  disadvantage 
of  being  absorbent  and  thus  of  becoming  saturated  with  the  dis- 
charges, so  that,  if  decomposition  takes  place,  it  wdll  act  as  an 
irritant.  Further,  unless  tied  tightly,  in  which  case  it  is  apt  to 
produce  tension,  it  yields  too  much.  At  the  present  day,  however, 
fine  silk,  horse-hair,  and  silk-worm  gut  are,  on  the  whole,  the 
favourite  sutures.  Sutures  may  be  made  aseptic  by  boiling  or  by 
soaking  for  twenty-four  hours  in  1  in  500  perchloride  of  mercury 
solution.  They  should  then  be  kept  in  absolute  alcohol  3  parts  and 
perchloride  of  mercury  solution  (1  in  200)  2  parts,  or  they  may  safely 
be  kept  in  carbolic  lotion  (1  in  20). 

The  sutures  are  introduced  by  various  forms  of  surgical  needles, 

H  2 


100 


GENERAL  PATHOLOGY  OF  INJURIES. 


curved  and  straight,  bayonet-  spear-  and  probe-pointed  (Fig.  28), 
the  needle  being  conveniently  passed  by  one  of  the  many  forms  of 
needle-holder  (Fig.  29).  The  methods  of  applying  sutures  are  very 
numerous.  The  two  chief  forms  of  sutures  used  in  ordinary  wounds 
are  the  interrwpted,  the  suture  being  tied  or  twisted  at  each  stitch 
and  cut  off  short,  and  the  continuous,  one  suture  being  used  through- 
out without  being  cut.  Among  the  special  forms  may  be  mentioned 
the  twisted,  the  button,  the  quilled,  the  Lembert,  the  Jobert,  the 
Halsted,  and  the  Czerny,  which  are  referred  to  under  those  wounds 
where  they  are  specially  indicated.  The  other  methods  of  closing 
wounds,  as  by  styptic  colloid,  iodoformized  collodion,  and  collodion, 
are  useful  in  wounds  about  the  face,  and  where  the  wound  is  small. 
Having  closed  the  wound,  the  parts  should  be  placed  as  far  as 
is  23ossible  at  absolute  rest,  and  supported  by  firm  but  elastic 
pressure  to  ensure  the  deeper  surfaces  being  in  apposition. 

5.  Prevention  of  2)utrefaction,  fermentation,  and  infective  ])rocesses 
occurring  in  the  wound. — Putrefaction  and  fermentation  are  best 
prevented  by  thorough  asepsis,  or  by  efficiently  draining  the  wound, 
or  by  keeping  the  surfaces  in  contact  by  firm  pressui*e,  as  there  is 
then  no   material  present  in  the  wound 
wherein  decomposition  can  occur.  Anti- 
septics, viz.,  agents  that  destroy  septic  and 
infective  organisms,  are  adopted  by  many 
surgeons  as  an  extra  precaution,  and  are 
especially  necessary  where  thorough  asepsis 
cannot  be  insured,  or  drainage  or  efficient 
Fig.  29. — Convenient      pressure,  as  in  some  forms  of  compound 
needle-holder.  fracture,  wounds  of  joints,  &c.,  cannot  be 

employed.  ItJs_guestioned  by  some  patho- 
logists, however,  if  our  so-called  antiseptics  are  efficient  destroyers 
of  micro-organisms  or  their  spores,  unless  used  so  strong  that  they 
endanger  the  vitality  of  the  tissues  ;  some  surgeons  trust  therefore 
merely  to  asepsis,  i.e.,  absolute  cleanliness,  and  have  abandoned  all 
antiseptics. 

But  we  have  to  guard,  not  only  against  the  decomposition  of 
the  discharges,  but  also  against  the  entrance  of  infective  micro- 
organisms, conveyed  by  instruments,  sponges,  the  surgeon's  or 
nurse's  hands,  or  by  the  air  when  an  infectious  case  is  in  the  ward. 
The  greatest  cleanliness  therefore  is  necessary.  All  instruments 
should  be  carefully  cleansed  after  use  before  they  are  put  away, 
and  before  being  used  again  they  should  be  sterilized  by  boiling 
them  in  water  to  which  1  to  3  per  cent,  of  bicarbonate  of  soda  or 
caustic  soda  has  been  added,  or  by  passing  them  through  the  flame 
of  a  spirit  lamp,  or  laying  them  in  the  steam  sterilizer.  Whilst  in 
use  they  should  be  placed  in  carbolic  acid  lotion  (1  in  20).  Sponges, 
except  new  ones,  had  better  not  be  used  at  all,  but  dabs  of  sterilized 
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cotton-wool,  which  can  be  destroyed  immediately  after  the  opera- 
tion. New  sponges  after  cleansing  should  be  kept  in  carbolic  acid 
(1  in  20).  The  sponges  should  be  passed  to  the  surgeon  in  a  steri- 
lized bowl  after  being  washed  and  placed  in  corrosive  sublimate 
solution  (1  in  1,000).  The  hands  of  the  surgeon,  assistants,  and 
nurse  should  be  scrupulously  cleaned  by  thoroughly  washing 
in  soap-and-water,  the  nails,  previously  well  pared  down,  being 
cleansed  with  an  asej^tic  nail-brush.  They  should  be  then  further 
purified  by  dipping  them  into  a  solution  of  biniodide  of  mercuiy, 
rectified  spirits,  and  iodide  of  potassium  for  a  lew  minutes,  and  then 
rinsed  in  carbolic  acid  (1  in  20),  or  corrosive  sublimate  (1  in  1,000). 
Previous  to  the  operation  the  part  should  be  shaved,  if  necessary, 
and  washed  with  soap-and-water  for  some  distance  around  where 
the  wound  is  to  be  made,  and  afterwards  with  carbolic  acid 
(1  in  20),  or  corrosive  sublimate  (1  in  1,000),  and  where  greasy,  with 
turpentine  or  ether.  An  antiseptic  dressing  should  then  be  applied 
and  kept  on  till  the  patient  is  on  the  operating  table.  Before  the 
dressing  is  removed,  sterilized  towels  wrung  out  in  warm  carbolic 
lotion  (1  in  20)  should  be  arranged  around  the  part  where  the  wound 
is  to  be  made  so  as  to  prevent  the  clothes  coming  into  contact  with 
the  wound,  the  wetting  of  the  i^atient's  clothes  being  prevented 
by  placing  aseptic  mackintosh  cloths  beneath  the  carbolized  towels. 
In  place  of  carbolized  towels,  dry  towels  fresh  from  the  sterilizer  are 
preferred  by  some  surgeons.  On  the  removal  of  the  dressing  the 
parts  should  be  again  sponged  with  the  antiseptic — carbolic  lotion 
(1  in  20)  or  corrosive  sublimate  solution  (1  in  500).  The  wound 
should  be  irrigated  from  time  to  time  with  corrosive  sublimate 
(1  in  2,000),  carbolic  acid  (1  in  40),  or  with  boiled  water,  and  the 
surgeon's  hands  cleansed  from  blood  by  dipping  them  in  boiled 
water  or  antiseptic  solutions.  At  the  end  of  the  operation  the 
wound  should  be  finally  irrigated  before  being  closed. 

In  a  work  of  this  character  it  would  be  impossible  to  attempt  any 
description  of  the  numerous  methods  of  dressing  wounds  which 
have  been,  or  are  at  the  j^resent  day,  in  use,  and  to  adequately 
discuss  the  advantages  claimed  for  them,  and  the  disadvantages 
which  all  of  them  to  a  greater  or  less  degree  possess.  The  objects 
aimed  at  in  the  selection  of  a  dressing  are — 1,  that  it  should  be 
absorbent,  so  as  readily  to  soak  up  the  discharges  drained  off  from 
£he  wound ;  2,  that  it  should  promote  Jliejdryin^  of  the  wound  ; 
3,  that  it  should  be  antiseptic  or  aseptic  ;  and  hence,  4,  that  it 
should  nqt^equire  frequent  changing,  since  such  necessarily  disturbs 
the  wound  and  therefore  deprives  the  tissues  of  that  rest  which 
is  so  important  in  promoting  physiological  repair.  The  materials 
most  frequently  used  are  gauze  or  cotton-wool,  impregnated  with 
sal  alembroth  or  the  double  cyanide  of  mercury  and  zinc,  or 
simply  sterilized  by  dry  heat  or  superheated  steam.    My  own  plan 
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is  to  dress  the  wound  with  several  layers  of  moist  sal  alerabroth 
gauze,  over  which  is  placed  dry  gauze  and  a  thick  layer  of  dry  sal 
alembroth  wool.  Where  the  skin  is  very  irritable  a  layer  or  two  of 
iodoform  gauze  is  placed  next  to  it  beneath  the  other  dressing. 
Pirm  compression  with  a  bandage  is  then  applied.  The  wound  is 
now  left  absolutely  at  rest  till  healing  is  thought  to  have  taken 
place.  The  temperature  and  pulse  are,  of  course,  carefully  watched  ; 
and  should  they  indicate  any  abnormality  in  the  process  of  healing, 
or  should  there  be  local  pain  or  uneasiness,  the  wound  is  looked  at 
and  the  dressings  re-applied. 

6.  Constitutional  treatment. — Whether  the  wound  is  received 
accidentally,  or  is  inflicted  in  the  form  of  an  operation,  much  of  the 
surgeon's  success  will  depend  upon  judicious  constitutional  after- 
treatment;  and,  indeed,  in  the  latter  case,  in  great  measure  also 
upon  the  preparation  of  the  patient.  Where  the  wound  is  large 
and  there  has  been  much  hDemorrhage,  the  condition  known  as 
shock,  and  the  constitutional  symptoms  depending  upon  severe 
loss  of  blood,  will  probably  ensue  (see  Shock  and  Hc^morrhage). 
For  the  wound  to  do  well  it  is  important  that  the  patient  should 
be  placed  under  the  best  possible  hygienic  conditions.  He  should 
have  an  abundant  supply  of  fresh  air,  the  secretions  should  be 
regulated,  and  the  diet  carefully  supervised.  Thus,  he  should 
have  at  least  fifteen  hundred  cubic  feet  of  air,  and  this  should  be 
changed  by  efficient  ventilation  at  least  three  times  every  hour. 
The  wmdows,  in  addition,  except  in  very  severe  weather,  should  be 
opened  at  regular  intervals,  in  order  to  thoroughly  flush  out  the 
room ;  but  draughts  must  be  avoided,  and  the  temperature  of  the 
room  maintained  at  a  uniform  degree  of  about  60°  F.  A  horsehair 
mattress  should  be  employed,  and  a  draw-sheet  placed  on  the  bed. 
The  room  or  ward  should  be  scrupulously  clean  ;  there  should  be  no 
curtains  to  the  bed  and  windows,  or  planned  carpet  on  the  floor,  and 
nothing  under  the  bed  to  interfere  with  the  free  circulation  of  air. 
The  bowels  should  be  kept  regular  by  small  doses  of  confection 
of  senna  or  of  the  compound  liquorice  powder,  or  by  one  of  the 
laxative  mineral  waters;  the  secretion  of  the  skin  promoted  by 
washing,  which  may  be  done  without  unduly  exposing  or  wet- 
ting the  patient  ;  and  sleep  induced,  if  necessary,  by  bromide  of 
potassium,  bromide  of  ammonium,  paraldehyde,  urethane,  chloral, 
sulphonal,  or  opium,  or  by  subcutaneous  injections  of  morphia. 
The  patient  must  be  kept  cheerful  by  books,  newspapers,  &c.  The 
diet  for  the  first  few  days  should  be  limited  to  milk,  weak  beef-tea, 
or  chicken  broth,  and  gradually  increased  if  the  temperature  remains 
normal  and  as  the  digestive  functions  regain  their  power.  Where 
the  strength  has  been  much  reduced  previous  to  the  operation,  or 
the  operation  has  been  severe,  or  the  shock  marked,  or  haemorrhage 
free,  or  suppuration  has  ensued,  stimulants,  varying  in  amount 
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according  to  the  state  of  the  pulse,  temperature,  and  tongue  are 
indicated.  The  treatment  necessary  for  the  various  complications 
that  may  attend  the  healing  of  wounds  are  given  under  Inflam- 
mation, Suppuration,  Erj^sipelas,  &c.  As  regards  the  prqxiratwn 
for  operation,  where  this  is  not  one  of  emergency  the  patient  should 
be  placed  at  rest  for  a  few  daj^s,  and  kept  cheerful  and  in  good 
spirits,  and  put  on  nourishing  but  unstimulating  diet.  In  the 
meantime  his  digestive,  alvine,  renal,  and  cutaneous  functions 
must  be  regulated  by  appropriate  means,  the  bowels  being  cleared 
the  day  before  the  operation  by  a  dose  of  castor-oil  or  other  mild 
purgative.  Where  his  strength  is  much  reduced  by  long-continued 
suppuration  or  chronic  disease,  efforts  must  be  made  to  improve 
his  general  health  by  nourishing  diet  and  the  judicious  employment 
of  stimulants. 

Varieties  of  open  wounds. — Open  wounds  are  divided  into 
incised,  lacerated,  contused,  punctured,  and  poisoned. 

Incised  ivounds  are  such  as  have  their  edges  evenly  divided  and 
their  surfaces  smoothly  cut.  They  are  usually  inflicted  by  sharp 
instruments,  and  are  those  commonly  made  by  the  surgeon  in 
operating.  The  danger  which  is  particularly  liable  to  attend  them 
is  hfemorrhage.  Healing  is  generally  accomplished  by  the  first 
intention,  provided  the  proper  means  are  employed.  Treatment. — 
What  has  been  said  under  the  treatment  of  wounds  generally, 
applies  especiall}^  to  this  variety. 

Lacerated,  wounds  are  those  in  which  the  tissues  forming  the 
surface  and  edges  of  the  wound  are  irregularly  torn.  They  are 
commonly  caused  by  machinery,  and  by  the  goring  and  bites  of 
animals.  There  is  usually  but  little  haemorrhage,  in  consequence 
of  the  vessels  being  torn  rather  than  cut  across.  The  chief  dangers 
are  profuse  supj^uration,  tetanus,  sapreemia,  erysipelas,  and  exten- 
sive scarring.  Healing  is  generally  accomplished  by  the  second 
intention,  the  dead  portions  of  the  lacerated  tissues  being  first 
thrown  off  by  ulceration  in  the  way  described  under  Gangrene. 
In  some  situations  and  under  favourable  conditions,  however,  a 
large  part  of  the  wound  may  heal  by  the  first  intention.  Treat- 
ment.— Special  attention  should  be  paid  to  the  cleansing  of  the 
wound  and  establishing  a  free  drain.  Any  portions  of  the  tissues 
which  have  obviously  lost  their  vitality  should  be  cut  away. 
Sutures  should  not  as  a  rule  be  applied,  but  the  wound  should  be 
dressed  by  one  of  the  methods  before  described,  and  the  parts 
placed  at  rest. 

Contused  ivounds  are  those  in  which  the  tissues  forming  the  sur- 
face and  edges  are  extensively  bruised.  They  are  usually  made 
with  blunt  instruments  or  with  such  agents  as  distribute  the  force 
over  a  large  surface.  There  is  commonly  considerable  extravasa- 
tion of  blood  amongst  the  bruised  tissues,  though  usually  but  little 
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external  hsemorrliage.  The  chief  dangers  are  extensive  inflam- 
mation and  sloughing,  secondary  haemorrhage  on  the  separation 
of  the  sloughs,  spreading  gangrene,  erysipelas  or  diffuse  cellulitis, 
tetanus,  and,  later,  scarring.  A  combination  of  laceration  and 
contusion  is  frequently  present.  Healing  is  generally  accomplished 
by  the  second  intention.  The  treatment  is  similar  to  that  of  lace- 
rated wounds.  Any  portions  of  skin  which  have  not  lost  their 
vitality  should  be  preserved,  esi^ecially  if  the  wound  involves  the 
scalp  or  face. 

Punctured  luounds  are  those  in  which  the  depth  is  much  greater 
than  the  breadth.  They  are  usually  produced  by  sharp-pointed 
instruments,  bayonet  or  sword-thrusts,  and  stabs.  The  chief 
dangers  are  hsemDrrhage,  penetration  of  impoijianii^ca^^  as  the 
thorax,  abdomen,  or  a  joint,  injury  of  a  large  blood-vessel  or  nerve, 
and  subsequently  deep  suj^puration  in  consequence  of  the  retention 
of  the  discharges  m  the  deep  portion  of  the  wound.  Punctured 
wounds  usually  unite  by  the  second  intention,  owing  to  the  diffi- 
culty of  keeping  the  deeper  parts  of  the  wound  in  contact  and  of 
preventing  the  collecting  of  serum  and  later  of  pus.  Treatment. — 
If  deep,  a  drainage-tube  should  be  passed  to  the  bottom  of  the 
wound,  and  gradually  shortened  as  the  wound  heals.  If  there  is 
severe  arterial  heemorrhage  which  cannot  be  controlled  by  carefully 
applied  pressure,  the  wound  must  be  converted  into  an  incised  one, 
and  the  bleeding  vessel  treated  in  the  way  described  under  Wounds 
of  Arteries,  Veins,  &c.  Por  the  special  treatment  required  where  a 
joint  or  visceral  cavity  has  been  penetrated,  see  Injuries  of  Regions. 

Poisoned  wounds.  Dissection  and  post-rnortem  ivounds. — Dis- 
section wounds  are  of  frequent  occurrence,  but  seldom  give  rise  to 
any  serious  trouble,  unless  the  body  from  which  the  poison  is 
received  is  fresh,  when  the  risks  are  similar  to  those  attending 
wounds  received  in  making  post-mortem  examinations.  Post-mortem 
wounds  owe  their  virulence  to  inoculation  with  infective  micro- 
organisms which  are  capable  of  multiplying  in  the  tissues  or  evenin 
the  blood,  and  so  setting  up  true  infective  inflammation  and  blood- 
poisoning.  These  micro-organisms  are  crowded  out  or  replaced,  as 
decomposition  of  the  corpse  sets  in,  by  the  bacteria  of  putrefaction. 
Hence  the  longer  the  body  has  been  kept,  the  less  dangerous  the 
wound,  as  these  bacteria  are  merely  capable  of  inducing  a  local  inflam- 
mation,  and  not  a  true  infective  jDrocess.  The  most  dangerous 
wounds  are  those  received  whilst  examining  bodies  in  which  death 
has  recently  resulted  from  septicaemia,  pyaemia,  diffuse  or  puerperal 
peritonitis,  and  erysipelas.  The  effects  of  a  wound  received  in 
dissection,  or  m  post-mortem  inspection,  will  depend  in  some  degree 
upon  the  health  of  the  operator  ;  if  strong  and  vigorous  he  is 
better  able  to  resist  the  toxic  effects  than  when  debilitated  by 
prolonged  study  or  work  in  a  hospital  ward.    On  the  other  hand, 
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persons  acclimatized  to  the  dissecting  or  post-mortem  room  are 
less  liable  to  be  affected  than  those  who  have  but  recently  been 
engaged  there. 

The  signs,  as  might  be  expected  from  what  has  been  said  above, 
vary  considerably,  depending,  as  they  do,  upon  the  nature  of  the 
poison  received  from  the  corpse  and  the  previous  state  of  the 
operator's  health.  Thus:  1.  A  pustule  may  form  at  the  seat  of 
inoculation,  and,  after  Ijreaking  and  scabbing,  leave  a  raised, 
indolent,  painful  red  sore,  which  may  exist  for  months,  in  spite  of 
treatment.  2.  The  scratch  or  wound  may  become  inflamed,  the 
superficial  and  perhaps  the  deep  lymphatics  implicated,  and  the 
axillary  glands  enlarged  and  painful,  this  condition  being  attended 
by  sharp  constitutional  disturbance,  often  preceded  by  a  rigor. 
Suppuration  generally  occui's  at  the  seat  of  inoculation,  and  some- 
times also  in  the  axillary  glands.     The  prognosis  is  usually  good. 

3.  With  or  without  the  local  signs  of  the  jjreceding  form,  severe 
constitutional  symptoms  may  set  in,  preceded  by  a  rigor,  and 
rapidly  assume  a  typhoid  character.  Diffuse  suppuration  occurs  in 
the  axillary  glands,  and  may  spread  to  the  neck  and  side  of  the 
chest.  The  prognosis  is  very  unfavourable,  the  patient  often  dying 
in  from  one  to  three  weeks,  or  only  recovering  after  a  tedious 
convalescence,  and  then,  probably,  with  a  broken  constitution. 

4.  Diffuse  cellular,  or  cellule- cutaneous  erysipelas  may  be  set  up 
at  the  seat  of  inoculation,  attended  with  the  usual  constitutional 
symptoms  of  these  affections,  and  may  rapidly  spread  up  the  limb 
and  terminate  in  gangrene  and  death.  The  axillary  glands  in  this 
form  are  not  usually  affected.  5.  In  addition  to  the  local  suppura- 
tion, a  pytemic  state,  with  the  formation  of  metastatic  abscesses  in 
various  tissues  and  organs,  sometimes  occurs. 

Treatment. — Immediately  on  its  infliction  the  wound  should  be 
sucked,  and  cleansed  by  a  stream  of  cold  water,  and  bjeeding 
encouraged  and  a^oij)tion_jn'eyente^  by  tightly  binding  the  j^art 
above  the  wound.  Where  the  corpse  is  recent  and  death  is  known 
to  be  the  result  of  some  infective  disease,  the  wound  should  be 
washed  in  strong  carbolic  or  corrosive  sublimate  lotion  (some 
recommend  its  cauterization  with  caustic  potash,  or  nitrate  of 
silver),  and  then  dressed  and  protected  from  further  infection.  If 
a  wart  or  indolent  sore  form,  it  should  be  destroyed  by  nitrate  of 
silver,  acid  nitrate  of  mercury,  or  other  caustic,  and  the  patient's 
health  improved  by  t-onics  and  change  of  air.  If  an  infective 
inflammation  be  set  up,  the  wound  should  be  freely  incised,  and  any 
abscess  that  may  form  in  the  axilla,  or  elsewhere,  opened  early ; 
indeed,  if  there  is  much  tension  or  brawniness  of  the  parts,  inci- 
sions should  be  made  before  pus  has  formed.  The  bowels  in  the 
meantime  should  be  cleared  by  a  brisk  purge,  and  the  strength 
supported  by  nourishment  and  stimulants. 
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Stings  of  insects  sometimes  cause  troublesome  local  inflammation, 
which  is  occasionally  of  a  diffuse  character,  and  where  a  large 
extent  of  surface  is  stung,  as  by  a  swarm  of  bees,  may  be  attended 
with  symptoms  of  severe  depression.  Stings  of  the  throat  occa- 
sionally occur  from  swallowing  a  wasp,  and  are  liable  to  be  followed 
by  oedematous  laryngitis.  Treatme7it. — The  application  of  ammoijia 
will  at  once  relieve  pain.  Where  there  is  severe  depression, 
ammonia  or  alcohol  must  be  administered.  Scarification,  intuba- 
tion of  the  glottis,  or  even  laryngotomy,  may  become  necessary 
in  severe  stings  of  the  throat. 

SnaJie-bites. — The  bites  of  poisonous  snakes,  other  than  the  adder, 
are  fortunately  rare  in  this  country.  The  bit^  of  tb^  common 
adder  is  seldom  fatal.  It  is  attended  with  much  collapse,  nausea 
or  vomiting,  great  pain  in  the  part,  swelling  of  the  affected  member, 
subsequent  discoloration  from  blood  extravasation,  and  occasionally 
inflammation  and  suppuration.  The  treatment  consists  in  sucking 
the  part  where  practicable,  applying  a  bandage  tightly  above  the 
bite  to  prevent  absorption  of  the  poison,  and  the  internal  adminis- 
tration of  stimulants.  The  local  application  of  hyjiochlorite  of 
calcium  solution  (1  in  60)  or  of  liquor  potassse  or  permanganate  of 
potash,  the  injection  of  ammonia  into  the  veins,  and  excision  of  the 
bitten  part  are  recommended.  Eecently  an  antitoxic  _seimi]^^ 
been  prepared  from  immunized  animals  by  Calmette_axid- Jilraaer 
which,  if  at  hand,  should  certainly  be  used.  Por  an  account  of 
the  more  serious  symptoms  attending  the  bite  of  the  cobra  and 
other  venomous  serpents  of  tropical  countries,  a  larger  work  must 
be  consulted. 

Subcutaneous  wounds. — A  v/ound,  whether  it  be  of  the  con- 
nective tissue,  bone,  muscle,  tendon,  or  other  structure,  is  said  to  be 
subcutaneous  when  the  skin  or  mucous  membrane  remains  intact. 
Such  wounds  differ  from  the  open  in  that  they  heal  Jiy  adhesive 
inflammation  without  suppuration,  since  as  long  as  the  skin  or 
mucous  membrane  covering  the  wounded  part  is  unbroken,  septic 
processes  are  effectually  prevented.  Moreover,  they  are  attended 
by  but  little,  if  any,  constitutional  disturbance.  They  will  be 
further  described  under  Rupture  of  muscles  and  tendons,  Simple 
Fractures,  &c. 

Diseases  of  cicatrices.— The  cicatrices  left  on  the  healing  of  a 
wound  are  liable  to  certain  affections  which  may  be  enumerated 
as: — 1,  painful  cicatrix;  2,  depressed  or  contracted  cicatrix; 
3,  warty  cicatrix;  4,  thin  cicatrices;  5,  ulceration;  6,  keloid ; 
and  7,  epithelioma,  and  more  rarely  sarcoma.  See  Ulceration, 
Tumours,  "'Sc. 
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CONTUSIONS  OR  BRUISES. 

Contusions  are  subcutaneous  injuries,  occasioned  by  a  crushing-, 
l)ul2iing  or  tearing  of  the  tissues,  combined  with  extravasation  of 
blood  consequent  upon  the  rupture  of  the  capillaries  and  smaller 
vessels  of  the  part.  In  their  slighter  forms  they  constitute  the 
common  injury  known  as  a  hruise.  The  effused  blood  generally 
makes  its  way  in  the  connective-tissue  planes  towards  the  skin, 
giving  rise  to  the  characteristic  purplish-black  appearance,  and,  as 
it  later  breaks  down  and  becomes  Jibsorbed,  to  a  change  of  colours 
from  bluish- black  through  dark  red  to  yellowish-green.  In  severe 
cases  the  cuticle  is  raised  into  bullae  by  the  effusion  of  blood-stained 
serum  beneath  it.  These  bulhe.  togejtlier  with  the  bj^ck- colour 
of  the  part,  may  occasion  a  close  resemblance  to  gangrene,  froni 
which,  however,  a  contusion  may  be  distinguished  hy  there  being 
no  loss  of  heat  or  of  sensation  in  tlic  part,  and  by  the  bulhie  bein^ 
fixed,  and  not  changing  tlicir  position  on  picssuro  as  in  gangrene. 
liTvery  severe  and  ('xtonsi\c  contusions,  liowcvcr,  tlio  tissues  may 
be  so  injured  as  to  lose  their  vitality,  and  gangrene  actually  ensue; 
whilst  in  other  instances  inflannnation  and  sui)p\mition  may  occur. 
When  the  contusion  is  localized,  blood  to  a  considerable  amount 
may  be  poured  out  at  the  injured  spot,  forming  a  fluctuating 
swelling  known  as  a  hoimatoma.  Contusions  of  muscle,  bone, 
blood-vessels,  and  nerves,  and  contusions  of  the  viscera,  are  con- 
sidered separately  under  Injuries  of  Special  Tissues  and  Organs. 

Treatment. — Beyond  placing  the  part  at  rest,  and  aj^pljdng  an 
evaporating  or  a  spirit  lotion,  nothing  more  as  a  rule  is  required, 
as  the  extravasated  blood  presses  upon  the  injured  vessels,  and  so 
prevents  further  hsemorrhage.  Should  a  hjiematoma  form,  it  should 
on  no  account  be  opened,  as  the  blood  will  usually  become  absorbed  ; 
whilst,  if  air  be  admitted,  suppuration  will  probably  ensue.  Aspira- 
tion, however,  when  the  haematoma  is  very  large,  may  occasionally 
ibe  done  with  advantage. 

;  ^  ,  •     ■  "  BURNS  AND  SCALDS. 

Burns  and  scalds  vary  in  their  effect  according  to  their  depth, 
extent,  situation,  and  the  age  of  the  patient.  An  extensive  though 
superficial  burn  on  the  trunk,  head  or  face,  especially  in  a  child, 
may  be  niore  serious  than  a  deej^er  but  limited  burn  on  the 
extremities.  A  burn  is  usually  said  to  be  more  severe  than  a  scald, 
as  the  fluid  producing  the  latter  generally  quickly  cools  and  runs 
3ff.  A  scald,  however,  owes  its  severity  to  the  large  extent  of 
surface  usually  implicated,  and  when  produced  by  molten  metal 
)r  boiling  oil  which  adheres  to  the  part,  is  generally  very  serious. 
3urns  and  scalds,  when  severe,  give  rise  to  constitutional  as  well 
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as  local  effects.  The  local  effects  may  be  considered  under  Dupuy- 
tren's  division  of  bnrns  into  six  degrees.  These  degrees,  however, 
may  he  variously  combined  in  the  same  burn. 

1st  DEGREE. — Simjde  erythema,  due  to  increased  flow  of  blood 
through  the  dilated  vessels.  No  tissue  destruction  ensues,  and  no 
scar  is  left. 

2nd  DEGREE.  —  Vesication,  due  to  the  exudation  from  the  dilated 
capillaries  of  the  cutis  causing  the  superficial  layers  of  the  epithelium 
to  be  raised  from  the  deeper  in  the  form  of  blebs.  No  scar  is  left, 
as  only  the  superficial  layers  of  the  epithelium  are  destroyed,  and 
these  are  soon  reproduced  from  the  deeper  layers.  Some  slight 
staining  of  the  skin,  however,  may  subsequently  remain. 

3rd  degree. — Destruction  of  the  cuticle  and  part  of  the  true 
skin. — The  ej^ithelium  around  the  hair -follicles,  in  the  sweat-glands, 
and  between  the  papillae,  escapes,  and  rapidly  forms  new  epithelium 
over  the  granulating  surface  left  on  the  separation  of  the  sloughs. 
A  scar  results,  but  as  it  contains  all  the  elements  of  the  true  skin, 
the  integrity  of  the  part  is  retained,  and  hence  there  is  no  con- 
traction.  It  is  the  most  painful  form  of  .burn,  as  the  nerve-endings 
are  involved  but  not  destroyed. 

4th  degree. — Destruction  of  the  whole  sh'ii. — The  sloughs  are 
yellowish-brown  and  parchment-like ;  and  their  separation  is 
attended  by  much  suppuration.  As  the  nerve-end^ings  ara__£Qm- 
pletely  destroyed,  the  pain  is  much  less  than  in  the  former  degree 
of  burn.  The  epithelium  which  covers  in  the  granulating  surface 
is  only  derived  from  the  margins  of  the  bui'n,  and  the  resulting 
scar  consists  of  dense  fibrous  tissi^e.  Hence  the  extensive_con- 
traction  and  great  deformity  which  often  result. 

oTH  degree. — Penetration,  of  the  deep  fascia  and  implication  of  the 
muscles. — Great  scarring  and  deformity  necessarily  follow. 

6th  degree. — Ghurring  of  the  ivhole  lirab. — The  parts  are  sepa- 
rated by  ulceration  in  the  same  way  as  in  gangrene. 

Constitutional  eefects. — When  the  burn  is  superficial  and 
of  small  extent,  there  may  be  no  constitutional  symptoms ;  and 
even  when  it  is  deep,  but  limited  to  one  of  the  extremities,  as  the 
foot  or  hand,  they  may  also  be  slight.  When,  however,  the  burn 
is  extensive,  and  especially  when  it  involves  the  chest,  abdomen, 
or  head  and  neck,  even  although  it  is  only  of  the  first  or  second 
degree,  the  symptoms  may  be  severe,  more  particularly  when  the 
patient  is  a  child.  The  constitutional  effects  may  be  divided  into 
three  stages  : — 1.  Shock  and  congestion.  2.  Reaction  and  inflam- 
mation.   3.  Supptiration  and  exhaustion. 

1st  j^TAGE. — Shock  and  congestion. — The  shock  is  often  very  great, 
especially  when  the  burn  is  extensive,  and  involves  the  trunk,  or 
head  and  neck.  The  patient  is  pale  and  shivering,  the  pulse  feeble 
and  fluttering,  and  the  extremities  are  cold  ;  he  suffers  little  or  no 
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pain,  and  sometimes  passes  into  a  state  of  coma  and  dies,  the  chief 
post-mortem  appearances  being  congestion  of  the  internal  organs, 
particularly  the  brain. 

2nd  stage. — Reaction  and  inflammation. — Eeaction  comes  on 
from  twenty-four  to  forty- eight  hours  after  the  burn.  The  pulse 
is  full,  strong,  and  rapid,  the  temperature  rises,  and  there  are  other 
symptoms  of  fever.  Inflammation  is  set  up  around  the  burnt  part, 
and  there  is  now  danger  of  the  absorption  of  the  sej^tic  products 
derived  from  the  putrefaction  of  the  sloughs  which  are  beginning 
to  separate.  The  congestion  of  the  internal  viscera,  so  common 
in  the  former  stage,  may  run  into  inflammation;  and  pleurisy, 
pneumonia,  peritonitis,  or  meningitis  may  supervene  and  prove 
fatal.  Perforating .  ulcer  of  the  duodenum,  which  is  generally 
situated  near  the  head  of  .the  pancreas,  may  now  occur,  and  is  said 
to  be  most  frequently  met  with  about  the  tenth  day.  It  would 
apjDear  to  be  more  rare,  however,  than  has  been  generally  supposed, 
since  no  case  has  occurred  at  St.  Bartholomew's  during  the  last  ten 
years.  It  was  formerly  attributed  to  Brunner's  glands  taking  upon 
themselves  the  function  of  the  injured  ghiiuls  in  the  burnt  skin,  but 
is  more  likely  due  to  the  irritation  of  the  vitiated  products  secreted 
inJhe_Mejmd^sch^^  at  the  bile  papilla. 

3ed  stage .—Sjjjj^nmitioiL  and  .exhaustion. — During  this  stage, 
which  sets  in  on  the  sei:>aration  of  the  sloughs,  there  is  still  a  danger 
of  the  patient  succumbing  to  inflammation  of  the  viscera,  especially 
the  thoracic;  or  he  may  be  worn  out  by  hectic  and  exhaustion 
from  long-continued  suppuration.  He  is  also  exposed  to  the  risks 
of  secondary  haemorrhage  on  the  separation  of  the  sloughs,  and 
to  b]^od-poisonin^  from  the  absorption  of  septic  products  unless 
the  greatest  care  is  exercised  to  prevent  the  decomposition  of  the 
discharges.  On  cicatrization  occurring,  horrible  deformity  may 
ensue  from  the  contraction  of  the  newly-formed  fibrous  tissue 
in  the  scars. 

The  Treatment  must  be  both  local  and  constitutional. 

Local  treatment. — The  clothes  should  be  removed  with  the 
greatest  care,  so  as  not  to  tear  off  the  cuticle ;  but  undue  exposure 
should  be  avoided.  In  burns  of  the  first  and  second  degree,  the 
part  should  be  protected  from  the  air  and  changes  of  temperature 
by  smearing  it  with  carron  oil  or  vaseline,  or  dusting  it  with  boric 
acid,  and  wrapping  it  in  cotton-wool,  the  blisters  being  pricked  to 
relieve  tension  and  to  let  out  the  serum.  The  cuticle,  however, 
should  not  be  removed,  as  it  serves  as  the  best  protective.  Of  late, 
lint_ soaked. in  a  saturated  solution  of  picric  acid  and  placed  over  the 
^Ji^-B_Jias  been  highly  extolled.  The  picric  acid  is  said  to  have  a 
^E5I§ippIast.ic_j£j:ipn,  i.e.,  it  is  believed  to  promote  the  keratinisation 
of  the  epithelium.  In  burns  of  the  third  degree,  the  parts  may 
also  be  protected  by  cotton- wool  till  the  sloughs  begin  to  separate. 
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Decomposition  of  the  discharges  should  then  be  prevented  as  much 
as  possible  by  mild  antiseptic  dressings.  Thus,  the  surface  may 
be  dusted  with  iodoform  ;  or  eucalyptus  oil,  boracic  lotion,  and  the 
like  may  be  applied.  Some  surgeons  put  on  a  charcoal  or  even  a 
linseed-meal  poultice.  Carbolic  acid  should  not  be  usfid,  as  not 
only  is  it  too  irritating,  but  there  is  danger  of  it  being  absorbed 
when  the  burn  is  very  extensive.  When  the  sloughs  have  separated, 
and  granulation  sets  in,  the  wound  may  be  treated  as  described 
under  simple  ulcer,  redundant  granulations  being  repressed  by 
nitrate  of  silver.  Skin-grafting  is  often  useful  in  the  fourth  degree 
of  burns.  The  fourth  and  fifth  degrees  require  the  same  treatment 
as  the  thii'd,  but  during  cicatrization  contraction  must  be  as  far  as 
possible  prevented  by  the  use  of  elastic  tension,  extension -apparatus, 
splints,  &c.  Later  some  form  of  plastic  operation  to  overcome  the 
effects  of  the  contractions  will  often  be  required.  In  the  sixth 
degree,  amputation,  if  a  limb  is  affected,  will  probably  sooner  or 
later  be  caUed  for. 

Constitutional  treatment. — If  the  shock  is  severe,  stimulants  in  the 
form  of  brandy  or  ammonia  should  be  given  according  to  the  state 
of  the  pulse,  the  patient  covered  with  blankets,  hot  bottles  put  to 
the  feet,  and  undue  exposure  whilst  removing  the  burnt  clothes 
and  applying  the  dressings  as  much  as  possible  avoided.  Q^ium 
should  be  given,  especially  if  there  is  much  pain.  As  soon  as  the 
patient  can  bear  it,  fluid  nourishment  should  be  substituted  for 
stimulants,  as  the  latter,  if  given  in  large  quantities,  only  tend  to 
produce  excessive  reaction  and  inflammation.  During  the  second 
stage,  little  can  be  done  beyond  regulating  the  bowels  and  secre- 
tions ;  lowering  treatment  is  not  well  borne,  at  any  rate  when  the 
burn  is  extensive  and  deep,  as  the  patient  will  then  require  all  his 
strength  to  sustain  the  drain  on  his  system  during  the  casting  off 
of  the  sloughs  and  the  long  suppuration  following.  The  inflam- 
matory fever,  moreover,  generally  assumes,  if  it  is  not  so  from 
the  first,  a  low  type.  A  stimulating  plan  of  treatment,  rather 
than  a  depressing,  is  therefore  necessary.  In  the  third  stage,  the 
patient's  strength  should  be  supported  by  abundant  nourishment 
and  stimulants. 

Lightning-  and  electric-stroke. — Death  may  be  instanta- 
neous, or  the  stroke,  beyond  causing  temporary  unconsciousness, 
may  do  no  harm.  In  some  instances,  supm'ficial  or  deep  burns,  or 
paralysis  of  certain  nerves,  as  the  optic,  auditory,  &c.,  have  been 
produced.  Of  late,  effects  similar  to  those  produced  by  lightning- 
stroke  have  occurred  from  contact  either  with  wires  through  which 
electric  currents  of  high  intensity  were  passing,  or  with  electro- 
motor apparatus.  Death  from  contact  with  such  may  be  due  to 
actual  tissue  destruction,  or  to  arrest  of  respiration  and  asphyxia. 
In  the  first  case  the  subject  is  beyond  recovery  ;  in  the  latter  case 
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death  may  be  only  apparent,  and  artificial  respiration  continued  for 
some  hours  may  lead  to  recovery.  The  trmtnient  consists  in  apply- 
ing warmth,  artificial  resj^iration,  and  stimulants  whilst  the  patient 
is  in  a  state  of  shock  or  suspended  animation.  Rhythmical  tractions 
and,, relaxations  of  the  tongue  (the  Laborde  method  of  treating 
asj^hyxia)  should  be  i)raftised  by  seizing  the  tongue,  drawing  it 
out  of  the  mouth  and  then  letting  it  fall  back,  the  process  being 
repeated  about  fifteen  or  twent}^  times  a  minute.  The  functions  of 
the  nerves  if  paralysed  have  sometimes  been  restored  by  galvanism. 

HEMORRHAGE. 

In  speaking  of  the  treatment  of  wounds  it  was  stated  that  our 
first  care  should  be  to  staunch  htemorrhage.  This  requires  different 
measures  according  as  it  is  arterial,  venous,  or  capillary.  It  is 
therefore  first  necessary  to  be  able  to  distinguish  between  these 
varieties.  Usually  it  is  quite  easy.  In  arterial  hcemorrhage  the 
blood  escapes  in  jets,  the  force  of  which  is  increased  at  each  systole 
of  the  heart,  and  is  of  a  bright  scarlet  colour.  In  venous  hctmorrhaye 
the  blood  wells  up  from  the  wounded  vessel  usually  in  a  continuous 
stream,  and  is  of  a  dark  purplish-red  colour.  In  capillary  haemor- 
rhage the  blood  appears  to  ooze  from  all  parts  of  the  wound,  trickling 
down  its  sides  to  the  deeper  parts,  where  it  forms  a  little  pool.  In 
some  instances,  however,  as  where  arterial  blood  escapes  from  a 
deep  and  devious  wound,  it  may  resemble  venous  blood  in  that  it 
flows  continuously  instead  of  in  jets,  and  when  the  patient  is  par- 
tially asphyxiated,  as  from  too  large  a  dose  of  an  amiesthetic,  it 
becomes  of  a  dark  colour.  On  the  other  hand,  venous  blood  exposed 
to  the  air  in  its  passage  from  a  deep  wound  may  undergo  oxygena- 
tion and  become  bright  like  arterial.  Bleeding  from  the  corpus 
spongiosum  and  corpora  cavernosa  of  the  penis,  or  from  like  tissues 
consisting  of  cavernous  blood-spaces  or  numerous  small  arteries 
and  veins,  is  sometimes  spoken  of  as  ftciren  ch  tjm  a  tons  h  ctmorrhage. 
When  ha3morrhage  occurs  in  a  visceral  cavity,  as  the  pleura  or 
]3eritoneum  [internal  hcemorrhage),  or  into  the  substance  of  the 
[tissues  of  the  trunk  or  extremities  (extravasation),  it  is  known  by 
special  signs,  and  is  treated  of  elsewhere. 

Constitutional  effects  of  hcemorrhage. — The  effect  upon  the  con- 
stitution of  course  varies  according  to  the  amount  of  blood  lost,  and 
is  more  marked  when  the  blood  is  rapidly  poured  out  from  a  large 
artery  than  when  it  escapes  slowly  from  a  small  artery  or  from  a 
vein.  In  the  former  case  the  patient  may  die  in  a  few  minutes  of 
syncope.  When  the  bleeding  is  less  severe  the  face  and  general 
surface  become  blanched  and  cold,  and  the  lips  and  mucous 
nembrane  pallid.  The  pulse  is  feeble,  fluttering  and  rapid,  and  at 
ength  only  to  be  felt  in  the  larger  vessels.    The  skin  is  bathed 
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in  profuse  perspiration,  the  respiration  is  sighing,  and  the  mind 
wanders.  These  symptoms  may  end  in  syncope,  convulsions,  and 
death;  or  the  patient  may  slowly  recover,  or  may  suffer  from 
anaemia  or  functional  disturbance  for  years.  If  he  is  old,  some 
secondary  disease  is  apt  to  be  engrafted  on  this  state  of  angemia,  of 
which  he  may  die.  Children  bear  the  loss  of  blood  badly,.  l)ut 
recover  rapidly  ;  the  old  stand  the  loss  better,  but  the  effect  on  their 
constitution  is  more  permanent. 

Constitutional  treatment  of  hmnnrrhage.  When  the  bleeding  has 
been  severe,  immediate  steps  must  be  taken  to  prevent  fatal 
syncope ;  and  after  this  danger  has  been  tided  over,  we  must  then 
seek  to  counteract  the  remote  effects  j)roduced  upon  the  whole 
system  by  the  loss  of  blood.  1.  Immediate  treatment. — Our  efforts 
must  first  be  directed  to  arrest,  or  at  any  rate  to  temporarily  control, 
the  haemorrhage  by  some  of  the  local  measures  to  be  presently 
described.  Having  done  this,  the  chief  indication  is  to  prey_ent 
fatal  syncope  by  ensuring  a  sufficient  supply  of  blood  to  the  brain 
to  excite  the  cardiac  centre  in  the  medulla  oblongata.  Thus,  the 
patient  should  be  laid  on  his  back  with  his  head  low,  his  body 
warmly  covered  up,  and  hot  bottles  placed  at  his  feet  and  about  his 
trunk ;  or  if  the  pulse  does  not  improve,  stimulants  in  small 
quantities  should  be  administered,  by  the  mouth  if  he  can  swallow, 
otherwise  by  the  rectum  or  by  subcutaneous  injection;  whilst  in 
severe  cases  the  legs  and  arms  should  be  held  up,-  or  an  Esmarch's 
bandage  applied  to  them  in  order  the  better  to  drive  the  blood  to 
the  brain.  As  a  last  resource,  infusion  of  a  saline  solution  should 
be  practised.  Where  the  bleeding  is  internal  or  cannot  be.arrested, 
stimulants  shouIH  be  avoided,  inasmuch  as  the  syncope  into  which 
the  i:)atient  has  fallen  tends  temporarily  to  stop  the  bleeding  by 
inducing  clotting  of  the  blood  in  the  wounded  vessels.  If  the  heart 
be  again  roused  to  action  by  stimulants  and  the  vessels  in  conse- 
quence become  dilated,  the  clots  may  be  displaced,  the  bleeding 
re-started,  and  the  last  flickering  spark  of  life  put  out.  2.  To 
counteract  the  remote  effects  of  the  loss  of  blood,  fluid  nourishment 
should  be  given  in  small  quantities,  and  then  eggs,  fish,  and  finally 
meat.  Iron  is  required  to  restore  the  loss  of  hsematin,  and  a  sea- 
voyage  or  prolonged  residence  in  the  country  is  beneficial  in 
overcoming  the  anaemia. 

Transfusion  of  blood  and  infusioji  of  saline  solution  into  the  veins. — ■ 
Transfusion  of  blood  has  long  been  employed  in  cases  where  death 
is  threatened  from  excessive  haemorrhage.  It  is,  however,  a 
dangerous  procedure,  in  that  the  transfused  blood  may  form  clots 
and  thus  lead  to  the  plugging  of  some  of  the  patient's  vessels,  with 
possibly  fatal  consequences.  Moreover^  it  appears  that  blood  is  of 
no  more  value  than  an  equal  amount  of  any  bland  fluid,  since  it 
has  been  shown  that  the  transfused  blood  is _merelj  destroyed  and 
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absorbed  and  the  blood-pigment  passed  with  the  mine.  On  the 
other  hand7  the  infusion  of  a  saline  solution  has  all  the  advantages 
of  transfusion  of  blood  without  its  disadvantages  and  dangers.  A 
normal  saline  solution  (common  salt  5j  ;  water  Oj)  at  99°  to  120°  F. 
is  the  most  easily  prepared,  and  is  best  infused  into  the  median 
basilic  vein.  The  vein  is  exposed,  ligatured  below,  compressed 
above  by  a  clamp,  opened,  and  a  glass  cannula  introduced  and 
secured  in  situ  by  a  ligature.  The  cannula  is  next  connected  with 
an  irrigator  by  a  rubber  tube,  and  all  air  having  been  carefully 
excluded  the  clamp  is  removed  from  the  vein  and  several  pints 
(2  to  5)  of  the  solution  allowed  to  flow  in.  A  clean  Higginson's 
syringe  connected  with  the  cannula  by  a  rubber  tube  will  answer 
the  purpose  on  an  emergency  very  well.  The  object  of  the  infusion 
is  to  raise  the  blood-pressure  in  the  arteries  sufficiently  to  enable 
the  patient  to  rally.  The  pulse  should  therefore  be  watched  and 
the  infusion  be  continued  till  the  object  is  attained.  I  have  seen 
the  most  marvellous  effects  follow  this  treatment,  and  many 
successful  cases  have  now  been  reported.  It  may  be  repeated  if 
necessary  after  a  short  interval.  Where  the  apparatus  is  not  at 
hand  and  the  case  is  urgent,  a  pint  of  warm  water  should  be 
injected  into  the  rectum  and  prevented  from  escaping.  The  fluid 
is  rapidly  absorbed  from  the  rectum  and  acts  in  a  similar  manner 
to  infusion  into  the  veins,  only  somewhat  more  slowly.  The  injec- 
tion may  also  be  made  into  the  loose  connective  tissue  of  the  axilla 
with  good  effect.  A  half-ounce  packet  of  common  salt,  i.e., 
sufficient  to  make  four  pints  of  saline  fluid,  a  Higginson's  syringe, 
a  glass  cannula,  and  a  length  of  rubber  tube,  are  desirable  addi- 
tions to  the  surgeon's  bag  when  severe  haemorrhage  is  likely  to 
occur  at  an  operation. 

The  local  treatment  of  hemorrhage  may  be  considered 
under  the  heads  of  arterial,  venous,  and  capillary  hsemorrhage. 

Arterial  hemorrhage  is  spoken  of  as  (1)  primary,  (2)  reac- 
tionary or  recurrent,  and  (8)  secondary. 

1.  Primary  Jui^inorrhage  is  that  whicli  occurs  at  the  time  an 
artery  Is  wounded,  whether  by  accident  or  surgical  operation. 
2.  ReoA^ioimrij  or  rcoirreitt  hemorrhage  is  that  which  occurs  on  the 
patient  recovering  from  the  shock  of  the  wound  or  operation  after 
the  primary  haemorrhage  has  stopped,  and  may  be  regarded  as  a 
failure  in  the  process  for  the  temporar}^  closure  of  the  vessel.  The 
term  recurrent,  therefore,  should  only  be  applied  to  h;emorrhage 
occurring  within  twenty-four  hours  of  the  injury.  3.  ^^ewinlari/ 
h(('m<)rrh(j(je  is  that  which  occurs  any  time  after  the  first  twenty-four 
hours,  and  is  due  to  the  failure  of  the  process  for  the  permanent 
closure  of  the  vessel.    The  treatment  in  each  case  is  different. 

(1.)  Primary  arterial  hemorrhage. — The  older  surgeons 
resorted  to  very  barbarous  methods  of  controlling  haemorrhage, 

W.  I 


114 


GENERAL  PATHOLOGY  OF  INJURIES. 


such  as  plunging  stumps  after  amputation  into  boiling  pitch,  ov 
operating  with  a  red-hot  knife,  and  it  was  not  till  Nature's  method 
of  arresting  bleeding  had  been  intimately  studied,  both  in  the 
human  subject  and  by  experiments  on  animals,  that  the  local 
treatment  of  haemorrhage  was  placed  upon  a  scientific  basis.  It 
may  behest,  therefore,  first  to  consider  Nature' s  method  of  controlling 
hcemorrhage  before  describing  the  surgical  measures  which  have 
been  founded  upon  it.  When  an  artery  of  small  or  moderate  size 
is  completely  divided,  the  cut  end,  in  consequence  of  the  injury 
stimulating  the  muscular  fibres  of  the  middle  coat,  contracts,  thus 
lessening  the  size  of  the  orifice,  and,  in  the 
.-^      (^,,  case  of  the  small  arteries,  comj^letely  closing 

(I       vM^  same  time,  the  cut  end,  owing 

j|  to  the  normal  elastic  tension  of  the  artery, 

retracts  within  its  sheath,  leaving  the  surface 
of  the  latter  rough  and  uneven .  The  diminu- 
tion in  the  size  of  the  orifice  retards  the 
escape  of  blood.  The  slowed  current  passing 
over  the  divided  wall  of  the  artery  and  the 
roughened  internal  surface  of  the  sheath,  in 
consequence  of  this  multiplication  of  points 
of  contact  and  exposure  to  the  air,  coagulates, 
gradually  blocks  up  the  orifice,  and  fills  the 
Fig,  30.— Diagram  of  sheath  around  and  beyond  the  retracted  end 
a  wounded  artery  of  the  artery,  forming  what  is  called  the 
closed  by  clots.  external  clot.  The  stream  having  been  thus 
slowed  or  stopped,  the  blood  inside  the  vessel 
also  coagulates,  and  the  coagulation  spreading  from  the  clot  that 
blocks  up  the  orifice  to  the  first  collateral  branch,  f orins_„what_is 
called  the  internal  clot  (Fig.  80).  When  the  haemorrhage  has 
been  severe,  two  other  factors  favour  the  formation  of  these  clots, 
viz.  (1),  the  enfeeblement  of  the  heart's  action  induced  by  the 
tendency  to  syncope,  and  the  consequent  diminished  force  with 
which  the  blood  is  propelled  from  the  divided  vessel ;  and  (2)  the 
increased  tendency  of  the  blood  to  coagulate  owing  to  an  altera- 
tion in  its  composition  caused  by  the  absorption  of  watery  fluid 
from  the  tissues  to  make  up  for  the  amount  of  blood  lost  by  the 
haemorrhage.  Thus  the  haemorrhage  is  arrested,  and  still  presuming 
that  the  vessel  be  of  a  small  or  a  medium  size,  it  may  not  recur, 
and  Nature  will  permanently  close  the  wounded  vessel  in  the  way 
to  be  presently  described.  It  is  only,  however,  when  the  vessel  is 
small,  that  Nature  can  be  thus  trusted.  When  a  large  vessel  is 
wounded,  she  is  quite  impotent  to  prevent  an  immediately  fatal 
issue  ;  whilst  if  the  vessel  is  of  medium  size,  as  the  syncope  passes 
off,  and  the  heart  again  begins  to  act  with  vigour,  the  clots  may  be 
washed  away  and  the  bleeding  recur  till  fainting  once  more  ensues. 
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In  this  way  bleedings,  alternating  with  temporary  arrests,  exhaust 
the  patient's  strength,  till  he  finally  succumbs  to  fatal  syncope. 

The  method  by  which  Nature  permanently  closes  the  vessel  is  as 
follows  : — The  clot  between  the  artery  and  the  sheath  prevents 
the  artery  from  dilating  on  the'  cessation  of  the  contraction  of  the 
muscular  fibres  of  the  middle  coat ;  whilst  the  internal  clot  acts, 
so  to  speak,  as  a  buffer,  and  thus  prevents  the  force  of  the  blood- 
stream being  exerted  to  its  full  on  the  end.  of  the  vessel  while 
healing  is  taking  place.  The  injury  inflicted  on  the  coats  of  the 
vessel  l)y  its  division  sets  up  atraumatic  inflammation.  Leucocytes 
and  scrum  ('scapo  from  the  vasa  vasorum  of  the  divided  vessel- 
walls  and  tissues  about  the  cut  end  of  the  vessel,  whilst  there  is 
proliferation  of  the  endothelial  and  connective-tissue  cells  from  the 
margin  of  the  torn  coats  of  tlie  vessel.  The  cells  tlms  formed 
gradually  permeate  both  the  intornal  and  external  clots  so  that  the 
end  of  the  artery  in  a  few  hours  becomes  surrounded  by  a  small  mass 
of  coagulable  and  cellular  exudation.  The  artery  at  the  same  time 
contracts  on  the  internal  clot,  which  gradually  loses  its  red  colour 
as  it  is  invaded  by  the  inflammatory  exudation.  New  vesscls^'ow 
oujb^ixaii-tha_vasa  vasprum  of  the  arterial  wall  and  from  the^ranu- 
lation-tissue  about  the  cut  end  of  the  vessel,  and  invade  the  inflam- 
matory exudation,  which  has  now  replaced  the  internal  clot.  Thus 
the  internal  clot,  instead  of  as  at  first  being  merely  adherent  by  its 
base  to  the  end  of  the  divided  artery,  is  now  intimately  blended  with 
thejyrteiial  walls,  formings  a  plug  of  vascular  granulation-tissue. 
The  granulation-tisvsue  is  next  converted  intp  iil)rous  tissue,  which 
gradually  contracts  and  obliterates  the  newly-formed  vessels,  till 
finally  the  internal  clot,  together  with  the  artery,  is  converted  as  far 
as  the  first  collateral  branch  into  a  firm  fibrous  cord.  Similar 
changes,  in  the  meanwhile,  occur  in  the  external  clot,  and  it  is 
finally  blended  with  the  scar-tissue  formed  by  the  healing  of  the 
wound  of  the  soft  parts  around  the  injured  artery. 

When  an  artery  is  divided  in  its  continuity,  the  healing  of  .the 
4i^tal_.eiid„iji., a^^^^  in  a  similar  manner,  except  that  the 

internal  clot. in  the  distal  end  is  often  less  pi 'rfectly,  produced,  and 
ii^^IW^ibGjornied  at  jill.  Consecpiently,  secondary  hremorrhage  is 
more  frequent  from  the  lower  than  from  the  upper  end  of  a 
ligatured  artery. 

The  above  description  aj)plies  chiefly  to  a  complete  division  of  an 
artery.  When  an  artery  is  merely  punctured,  the  arrest  of 
haemorrhage  will  depend  upon  the  size  of  the  vessels,  and  the  size 
and  direction  of  the  puncture.  A  wound,  however  small,  of  the 
aorta,  or  vessel  next  removed  in  size,  will  probably  be  fatal.  In  a 
vessel  of  less  magnitude,  when  the  jDuncture  is  small,  a  clot  forms 
of  an  houi'-glass  shape,  thus  blocking  up  the  wound,  and  healing 
occurs  by  adhesive  inflammation.    A  somewhat  larger  wound,  when 
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made  longitudinally  to  the  artery,  may  heal  in  the  same  way  ;  but 
when  made  transversely  to  the  axis  of  the  vessel,  it  assumes  a 
diamond  shape,  in  consequence  of  the  elastic  tension  of  the  coats, 
and  the  haemorrhage  will  probably  not  be  arrested. 

The  surgical  methods  of  arresting  hemorrhage  may  be 
considered  under  the  heads  of  temporary  and  permanent  methods. 

1.  Temporary  methods. — The  surgeon,  if  the  bleeding  point  is 
within  reach,  need  never  fear  haemorrhage,  as  mere  pressure  with 
the  finger  will  control  it,  whatever  the  size  of  the  vessel,  till  he  can 
obtain  the  means  of  permanently  arresting  it.  The  pressure  may 
be  made  directly  on  the  bleeding  point,  or  between  the  wound  and 
the  heart ;  in  the  former  situation  with  the  finger,  pressure-forceps, 
or  the  tourniquet ;  in  the  latter  situation  with  the  finger  or  the 
tourniquet,  the  pressui'e  being  then  made  in  such  a  direction  as  to 


press  the  artery  against  some  resisting  structure,  as  a  point  of  bone. 
The  tourniquets  employed  are  various  (Fig.  31  and  Fig.  32).  The 
rubber  tube  of  the  Esmarch's  apparatus  perhaps  answers  the  best. 
An  impromptu  tourniquet  may  be  made  by  tying  a  pocket-handker- 
chief loosely  round  the  limb,  and  twisting  it  up  tightly  with  a 
walking-stick  or  umbrella.  These  temporary  means,  however, 
should  only  be  trusted  to  until  more  j^ermanent  methods  can  be 
applied. 

2.  Permcment  methods. — The  agents  employed  for  permanently 
arresting  haemorrhage  are — 1.  Cold,  2.  Heat,  3.  Pressure,  4.  Styptics, 
o.  Cautery,  6.  Ligature,  7.  Torsion,  8.  Acupressure,  9.  Forcipressure. 

1.  Cold  is  only  applicable  to  stopping  haemorrhage  from  small 
vesselsT"  It  acts  by  causing  the  muscular  coat  to  contract,  thus 
promoting  the  coagulation  of  the  blood  in  the  arterioles  and 
capillaries.    It  is  frequently  employed  in  the  form  of  cold  water  or 
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Fig.  32. — Signoroni's  tourniquet. 
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ice  to  arrest  bleeding  from  the  smaller  vessels  in  operation  wounds, 
and  is  a  well-known  domestic  remedy  for  checking  ej^istaxis,  &c. 

2.  Heat  in  the  form  of  hot  water  is  now  often  employed  in  place 
of  cold  water  in  large  operation  wounds,  as  cold  applied  to  a  large 
surface  tends  to  increase  the  shock  of  the  operation.  The  water 
must  be  hot  (110°  to  120°);  warm  water  merely  encourages  the 
haemorrhage  by  washing  awaj'-  the  coagula  blocking  the  vessels. 
Heat,  like  cold,  acts  by  stimulating  the  muscular  fibres  of  the 
vessel  to  contract.  Superheated  steam  directed  on  the  bleeding  part 
through  a  metal  tube  has  been  employed  of  late  in  place  of 
ligature,  &c.  It  would  appear  to  be  a  useful  method  in  arresting 
haemorrhage  from  erectile  structures  as  the  urethral  bulb  and  from 
parenchymatous  organs  as  the  spleen  or  liver. 

3.  Prjejssjxble  as  a  temporary  means  of  arresting  hremorrhage  has 
already  been  mentioned.  Firmly  applied  to  the  flaps  covering  a 
wound,  it  is  an  efficient  method  of  controlling  the  bleeding  from  the 
numerous  small  vessels  necessarily  divided  in  oj^erations.  In  the 
form  of  a  plug  or  tampon  it  is  the  best  means  at  our  command  in 
certain  situations  where  the  artery  cannot  be  secured  by  more 
reliable  methods,  as  the  rectum,  vagina,  tonsil,  nose,  socket  of  a 
tooth,  interior  of  bone,  &c.  It  is,  moreover,  frequently  employed 
to  stop  haemorrhage  from  a  moderate- sized  artery  where  such 
can  be  pressed  against  a  bone,  as  in  the  scalp ;  whilst  in  the  form 
of  a  graduated  compress  it  was  formerly  applied  to  wounds  of  the 
palmar  arch.    Pressure  acts  mechanically  by  closing  the  vessel. 

4.  Styptics  arrest  haemorrhage  by  inducing  the  coagulation  of 
the  blood.  Those  most  in  use  are  perchloride  of  iron,  hamamelis, 
and  nitrate  of  silver.  Of  the  perchloride  of  iron,  the  strong  liquor 
and  the  solid  form  are  the  most  efficient  preparations.  Styptics 
may  be  most  usefully  employed  in  conjunction  with  pressure  in 
cases  where  the  latter  alone  has  jR-oved  ineffectual.  The  objection 
to  their  use  is  that  they  are  apt  to  cause  inflammation  and 
sloughing  of  the  tissues,  and  consequently  secondary  haemorrhage 
is  liable  to  occur  on  the  separation  of  the  slough.  A  few  years  a^o 
a  case  came  under  the  care  of  a  colleague  in  which  two  inches  of 
the  median  nerve  were  destroyed  by  the  sloughing  following  the 
application  of  perchloride  of  iron  to  a  wound  of  the  brachial  artery. 
Styptics  should  never  be  used  where  more  efficient  and  safer  means 
of  arresting  haemorrhage  can  be  adopted.  A  J^ew  styptic,  consist- 
ing of  a  solution  of  fibrin  ferment  (1  to  10)  to  which  calcium 
chloride  1  p.  c.  has  been  added,  is  said  to  act  only  on  the  blood,  not 
on  the  tissues,  and  to  be  perfectly  aseptic.  It  was  found  by  Mr. 
Wright  to  be  effectual  in  arresting  haemorrhage  after  the  division 
of  all  the  veins  except  the  common  jugular  in  a  dog's  neck. 

5.  The  cautery  arrests  bleeding  in  part  by  causing  the  muscular 
coat  of  the  artery  to  contract,  in  part  by  inducing  coagulation  of 
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the  bloocl,  and  in  part  by  charring  the  tissues  and  so  producing  an 
eschar  which  checks  or  prevents  the  flow  of  blood.  The  wound 
should  be  first  dried  by  pressure  with  lint,  and  then  immediately 
touched  lightly  with  the  cautery,  which  should  be  at  a  dull  red 
heat,  as,  if  used  hotter  than  this,  it  simply  destroys  the_ti^ues 
without  j)roducing  the  above  effects,  and  the  haemorrhage  continues. 
It  may  be  apjilied  in  the  form  of  the  cautery-iron,  which  is  simply 
heated  in  the  fire ;  but  Paquelin's  benzoline  cautery  and  the  gal- 
vano-cautery  are  much  more  convenient.  The  chief  objection  to 
the  use  of  the  cautery  is  that  it  causes  destruction  of  the  tissues 
around,  and  on  the  sej^aration  of  the  resulting  eschar  secondary 
haemorrhage  is  liable  to  ensue.  The  cautery  should  never  be  used 
in  a  clean-cut  wound. 

6.  Ligature  is  the  most  reliable  method  of  permanently  arrest- 
ing haemorrhage,  and  is  the  one  most  frequently  employed.  Silk, 
carbolized  and  chromicized  catgut,  kangaroo -tail- tendon,  and 
ox-aorta  are  the  materials  chiefly  used  as  ligatures.  Of  these  silk, 
if  rendered  aseptic  in  the  way  mentioned  at  page  99,  answers 

admirably  for  securing  the  cut 
ends  of  arteries  in  amputation  and 
other  wounds.    For  the  ligature 
Fig.  33.  -  Artery  forceps.  arteries  in  their  continuity,  the 

choice  of  ligature  is  still  open  to  question,  and  will  be  referred  to 
again  under  ligature  of  arteries.  Whatever  form  of  ligature  is  used 
it  should  not  be  too  thick,  or  the  internal  and  middle  coats  will  be 
unevenly  divided  or  may  escape  division  altogether.  At  the  same 
time  it  should  be  strong  enough  to  resist  absorption  or  softening  till 
the  artery  is  securely  sealed.  It  should  be  tied  tightly^  till  the 
internal  and  middle  coats  are  felt  to  yield,  but  not  so  tightly^ as  to  cut 
through  the  external  coat.  Messrs.  Ballance  and  Edmunds,  as  the 
result  of  an  experimental  inquiry  on  the  ligature  of  the  larger 
arteries  in  their  continuity,  have  advocated  that  two  ligatures 
should  be  applied  so  as  merely  to  occlude  the  lumen  of  the  vessel, 
without  dividing  the  internal  and  middle  coats.  These  observations, 
however,  can  hardly  apply  to  the  ligature  of  the  cut  end  of  arteries 
in  wounds,  as  unless  the  ligature  is  applied  tightly  to  such  there 
is,  obviously,  danger  of  its  slipping.  An  artery  is  tied  in  an  open 
woimd  by  seizing  the  cut  end  with  nibbed  forceps  (of  which  Fig.  33 
is  one  of  the  best  forms),  drawing  it  gently  from  its  sheath,  throw- 
ing a  ligature  round  it,  and  then  tying  the  ligature  in  a  reef-knot 
(Fig.  34,  a).    Both  ends  of  the  ligature  are  then  cut  off  short. 

Effects  of  liijature. — Wlien  a  ligature  is  properly  applied  the 
internal  and  middle  coats  are  evenly  and  transversely  cut  throu^'h 
bj  its  pressure.  Their  cut  edges  retract  and  curve  within  the  canal 
of  the  vessel,  and  the  external  coat,  crumpled  up  and  tightly 
embraced  by  the  ligature,  retains  the  two  inner  coats  in  contact 
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with  each  other  (Fig.  35).  A  clot  of  conical  shape  forms  in  the 
vessel,  extending  from  the  seat  of  ligature  to  the  first  collateral 
branch,  and  subsequently  becomes  adherent  by  its  base  to  the  wall 


Fig.  34. — A,  The  reef-knot  rc?-.s;/.s  B,  the  granny-knot, 

of  the  vessel.  The  cut  ends  of  the  internal  and  middle  coats  unite 
by  adhesive  inflammation.  When  an  aseptic  ligature  is  used,  and 
the  wound  runs  an  aseptic  course,  the  ligature  becomes  embedded 
in  the  granulation-tissue  and,  if  of  animal  material,  absorbed,  or 
in  the  case  of  silk,  encysted.  The  permanent  closure  of  the  artery 
is  accomplished  by  the  i)rocess  ali'eady  described 
under  Nature's  method  of  controJJiiuj  hctmorrJuK/e 
(p.  114). 

7.  Torsion  consists  in  seizing  the  arter}"  firmly 
with  the  torsion- forceps  (Fig.  36),  drawing  it 
gently  from  its  sheath,  and  twisting  it  sharply 
several  times  in  its  long  axis  till  the  internal 
and  middle  coats  are  felt  to  yield.  The  process 
resembles  the  tearing  across  of  an  artery,  such 
as  occurs  in  the  avulsion  of  a  limb.  When 
torsion  is  successfully  performed,  the  internal 
and  middle  coats  are  ruptured  and  bent  up- 
wards into  the  lumen  of  the  artarj^  and  the 
external  coat  is  twisted  up  into  a  cone  (Fig.  37). 
A  clot  then  forms,  and  the  artery  heals  per- 
manently in  the  way  already  described.  It 
appears  to  be  a  reliable  method,  but  takes  a 
longer  time  in  its  jierformance  than  ligature. 


AoTJFRESSURE  consists  in  securing  the  end 


Fig.  35.— Diagram 
of  a  ligatured 
artery.  E.  Ex- 
ternal ;  M.  Mid- 
dle ;  and  I.  In- 
ternal coat.  L. 
Ligature. 

of  the  bleeding  artery  by  pressing  it  between 
an  acupressure  needle  (which  resembles  a  hare-lip  pin)  and  the 
tissues,  or  between  the  needle  and  a  wire  twisted  over  the  needle. 
This  method  is  scarcely  ever  used  now. 

9.  FoRCiPRESSiJRE  consists  in  seizing  the  bleeding  artery,  and 
the  surrounding  tissues  if  the  vessel  is  small,  with  Spencer  Wells' 
pressure-forceps,  leaving  them  on  a  few  minutes  and  then  very 
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gently  withdrawing  them.  It  is  a  means  often  used  to  control  the 
haemorrhage  during  an  operation,  and  will  even  permanently  arrest 
it  in  the  case  of  the  smaller  vessels,  which  are  often  found  not  to 
bleed  when  the  forceps  are  removed.  It  is  sometimes  employed 
for  arresting  haemorrhage  from  a  vessel  which  from  its  depth  or 
other  cause  cannot  be  tied.  In  such  a  case  the  forceps  are  left  on 
from  twelve  to  twenty-four  hoiu's,  and  at  the  end  of  that  time  are 
very  gently  removed  so  as  not  to  re-starfc  the  bleeding. 

(2.)    EeGURRENT,    REACTIONARY,    OR    INTERMEDIARY  JH-g^MpR- 

RILA  GE  is  that  which  may  come 


Fig.  36. —Torsion-forceps. 


on  within  the  first  twenty -four 
hours  after  a  wound  as  the 
patient  gets  warm  in  bed,  and 
the  shock  of  the  operation  or  injmy  has  passed  off.  It  may  be 
regarded  as  a  failure  in  the  process  of  the  temporary  closure  of  the 
vessel.  It  should  be  noted  that  the  term  recurrent  is  by  some 
authors  applied  to  what  is  here  called  secondary  haemorrhage. 
Causes. —  1.  Slipping  of  a  ligature  or  disj^lacement  of  a  clot  from  a 
vessel  consequent  upon  the  wounded  parts  not  being  kept  at  rest. 
2.  Washing  out  of  a  clot  from  a  vessel  which  it  has  temporarily 
plugged,  by  the  increased  force  of  the  circulation  as  the  heart 
regains  power  on  the  passing  off  of  the  syncope  or  shock.  It  is  not 
uncommon  in  large  wounds  to  have  some  oozing  of  blood  through 

the  dressings ;  but  this  should  not 
be  considered  as  recurrent  haemor- 


Tncrit 


rhage  unless  it  occurs  in  unusual 
cxuantities,  and  only  then  calls  for 
treatment.  The  soiled  dressings 
having  been  covered  with  fresh 
layers  of  the  antisejitic  gauze  and 
wool,  the  part  should  be  firmly  but 
gently  bandaged  and  then  elevated. 
This  failing,  the  dressings  must  be 
removed,  and  the  flaps  in  the  case  of 
an  amputation  separated,  the  clots 
washed  away  with  cold  or  hot  water 
containing  an  antisej)tic,  and  any 
The  wound  should  be  then  re-dressed 

and  firm  pressure  apjjlied. 

(3.)  Secondary  haemorrhage  is  that  which  occurs  after  the 
period  of  reaction  has  passed  in  consequence  of  the  failure, pfjhe 
]3rocess  for  the  permanent  arrest  of  haemorrhage.  Owing  to  the 
improved  treatment  of  wounds,  it  is  now  very  rare. 

Cause. — Secondary  haemorrhage  is  due  either  to  the  defective 
formation  of  the  internal  clot,  or  to  the  failure  of  union  of  the 
internal  and  middle  coats.    Either  of.  these,  again,  may  be  [a)  the 


Tu/lsled  end 


Fig.  37. — Effect  of  torsion  on  an 
artery. 


vessel  foruid  bleeding,  tied. 
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result  of  some  fault  in  tko- surirical  means  taken  to  arrest  the 
primary  hsemorrliage,  and  then  in  some  measure  may  be  said  to  be 
preventable  ;  or  {b)  the  result  of  some  disease  i)lthe  vessel  or  con- 
stitutional state  of  the  patient,  and  then  may  usually  be  regarded 
as  non-preventable.  These  causes  may  be  considered  under  the 
following  heads  : — 

1.  Defect  inJheHf/a  1 1  ire  or  in  its  applimtiqn. — (a)  An  improperly 
prepared  animaFTTgature  may  become  absorbed  too  soon,  [h)  A 
non- absorbable  ligature,  if  chosen,  may  be  too  thick  or  tape-like, 
and  hence  not  divide  or  unevenly  divide  the  internal  and  middle 
coats,  (c)  The  ligature  may  not  be  aseptic,  and  so  cause  suppura- 
tive instead  of  adhesive  inflammation,  [d)  The  ligatui'e,  whatever 
kind  is  used,  may  be  tied  too  tightly  or  too  loosely,  or  be  unevenly 
knotted,  (e)  The  sheath  in  apj^lying  the  ligature  may  be  too  freely 
separated  from  the  arteiy,  or  the  artery  bruised  during  the  separa- 
tion of  the  sheath.  (/)  The  ligature  may  be  placed  too  near  a 
collateral  branch. 

2.  Defect_iji  the  mana^emejit  of  the  wound. — The  tissues  may  be 
roughly  handled  and  bruised,  or  the  wound  may  be  imperfectly 
drained  and  the  discharges  allowed  to  become  septic  or  infected  by 
pathogenic  organisms,  so  that,  in  either  case,  septic  inflainination 
and  su2)puratioii  may  be  set  up  and  spread  to  the  vessel  and  its 
contained  cl()t. 

3.  Disease  of  the  vessel-walls. — Under  this  head  may  be  mentioned 
atheroma,  calcaiTOUs  degeneration,  and  sj;])hilitic  and  tuberculous 
disease,  all  of  which  may  either  allow  the  ligature  to  cut  its  way 
too  quickly  through  the  diseased  coats,  or  prevent  the  adhesion  of 
the  internal  and  middle  coats  and  the  other  changes  that  should 
occur  in  the  normal  process  of  healing. 

4.  Constitidiqnal  cojiditigns. — These  are  such  as  render  the  blood 
less  coagulable  than  usual,  or  are  associated  with  an  increase  of  the 
blood-pressure  or  an  excited  action  of  the  heart.  Amongst  such 
conditions  may  be  mentioned  the  haemorrbagic  diathesis,  diabetes. 
Bright' s  disease,  sep^ticeemia,,  pyaemia,  traumatic  fever,  and  plethora. 

Symptoms. — There  may  be  a  sudden  and  even  fatal  gush  of  blood, 
or  previous  to  this,  the  discharge  from  the  wound  may  have  been 
blood-stained.  In  some  cases,  the  bleeding  may  stop  for  a  time, 
but  again  and  even  again  recur  till  the  patient  finally  sinks  from 
exhaustion.  Sometimes  the  haemorrhage  may  cease  spontaneously 
after  one  or  more  bleedings,  and  the  patient  recover. 

Treatment. — A.  From  an  artery  in  a  stump  after  operation. — The 
treatment  will  differ  according  to  (1)  the  date  at  which  the  haemor- 
rhage occurs  ;  (2)  whether  it  is  from  the  main  artery  ;  (3)  the 
condition  of  the  stump  ;  and  (4)  the  situation  of  the  amputation. 
Thus,  when  the  haemorrhage  occurs  a  few  days  after  the  operation, 
and  is  little  more  than  a  mere  oozing,  elevation  and  jjressure  by 
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careful  bandaging  will  often  stop  it.  If  it  should  not  do  so,  or  the 
bleeding  is  more  severe  and  appears  to  come  from  the  main  artery, 
a  tourniquet  apj^lied  to  the  artery  above  may  succeed.  This  failing, 
or  the  flaps  appearing  distended  with  blood,  the  wound  should  be 
opened  up,  the  clots  removed,  and  the  bleeding  vessels  secured. 
At  a  later  period,  when  the  healing  process  has  considerably  pro- 
gressed, should  pressure  fail,  it  becomes  a  question  whether  the 
healing  flaps  should  be  torn  apart  and  the  artery  secured  at  its 
bleeding  point,  whether  the  main  artery  should  be  tied  above  the 
wound,  or  whether  re-amputation  should  be  performed.  If  the 
main  artery  can  be  easily  secured  just  above  the  operation  wound, 
this  is  to  my  mind  the  proper  procedure,  especially  if  the  wound  is 
in  a  sloughy  condition,  in  which  case  the  ligature  would  probably 
not  hold  at  the  seat  of  bleeding.  This  is  also  the  right  course  to 
pursue  if  the  amputation  has  been  performed  at  the  shoulder  or 
hip-  joint ;  but  if  in  the  lower  third  of  the  leg  or  in  the  fore-arm, 
then  an  attempt  should  be  made  to  tie  at  the  wound,  or  if  this  is 
impossible  from  the  sloughy  condition  of  the  stump,  re- amputation 
is  probably  the  safest  treatment. 

B.  From  an  artery  in  its  continuity. — Pressure  should  first  be 
applied  at  the  seat  of  wound,  and  in  the  case  of  one  of  the 
extremities  for  a  considerable  distance  over  the  course  of  the 
artery,  both  above  and  below  the  wound,  and  the  whole  limb 
bandaged  from  the  foot  or  hand,  as  the  case  may  be,  upwards. 
This  treatment  failing  after  a  thorough  trial  of  it  has  been  made, 
the  best  plan,  as  a  rule,  is  to  cut^down  uj)on_and  tie  bqthjends_,of 
the  bleeding  artery  in  the  wound.  Tying  the  main  artery  at  a 
distance  above  the  wound  has  been  advised,  but  is  open  to  the 
objection  that  the  secondary  bleeding  often  comes  from  the  distal 
end  of  the  artery ;  and  that  even  when  it  comes  from  the  proximal 
end,  the  ligature  of  the  main  vessel  may  not  control  it,  since  blood 
may  be  carried  into  the  artery  below  the  ligature  by  collateral 
branches  (see  Fig.  58,  p.  191).  Further,  in  the  case  of  the  lower 
extremity  there  is  also  a  danger  of  gangrene.  The  operation  of  tying 
at  the  seat  of  wound  is  no  doubt  difficult,  as  the  parts  are  generally 
matted  together  or  in  a  sloughy  condition,  and  the  coats  of  the 
artery  so  softened  that  a  ligature  will  not  hold ;  but  by  following 
the  artery  a  little  way  upwards  and  downwards,  a  healthy  portion 
may  be  found  whereon  to  place  the  ligature.  The  steps  of  the 
operation  are  greatly  facilitated  by  the  use  of  Esmarch's  bandage. 
When  the  hsemorrhage  comes  from  an  artery  deeply  placed,  as  the 
external  iliac  or  subclavian,  pressure  is  probably  our  only  resource. 
In  the  case  of  the  iliac,  an  attempt  might  be  made  to  secure  it  at 
the  bleeding  spot.  In  the  only  instance,  however,  in  which  I 
have  seen  it  tried  it  was  unsuccessful.  Should  hoemorrhage  recur 
after  both  ends  of  the  artery  have  been  tied  at  the  seat  of  wound^ 
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amputation  in  the  case  of  the  lower-  extremity  is  probably  the 
safest  course. 

Venous  ilemorrhage. — When  a  vein  is  cut  completely  across, 
the  arrest  of  haemorrhage  is  due  chiefly  to  the  formation  of  a 
coagulum  in  its  interior,  but  partly  to  the  collapse  of  the  vein. 
Treatment. — Unless  a  large  vein  is  wounded  m  its  continuity,  no 
treatment  beyond  pressure  is  usually  requii-ed.  Should  the  main 
vein  bleed  after  an  amj^utation  a  ligature  should  be  applied  to  it. 
See  Treatment  of  Wounded  Veins. 

Capillary  haemorrhage  is  arrested  by  the  formation  of  coagula 
in  the  capillaries  and  smaller  arteiioles.  The  coagulation  is  due  in 
part  to  the  exj)osure  of  the  blood  to  the  air ;  in  part  to  the  traumatic 
inflammation  set  up  in  the  capillary  wall  by  its  division  ;  and  in 
part  to  the  diminished  force  of  the  circulation  in  the  capillaries 
consequent  upon  the  reflex  contraction  or  even  closui'e  of  the 
arterioles  which  follows  the  division  of  the  tissues.  Treatment. — 
As  the  hfemorrhage  usually  stops  spontaneously,  nothing  in  the 
way  of  treatment  is,  as  a  rule,  called  for.  Cold  or  hot  water, 
however,  may  be  used  to  more  quickly  cause  its  cessation  ;  and 
firm  pressure  on  bringing  the  wound  together  will  also  check  it. 

CONSTITUTIONAL  EFFECTS  OF  INJURY. 

Shock  is  a  general  lowering  of  the  vital  powers  induced  by  a 
severe  iiiipi'ession  nia(lo  directly  on  the  nerve -centreSj  or  indirectly 
through  the  j)eri2)h('ral  nerves. 
"The  causes  of  sliock  may  be  divided  into  the  predisposing  and 
the  exciting.  Certain  conditions  i)rior  to  an  injury  or  an  operation 
tend  to  make  the  shock  more  severe,  and  may  therefore  be  regarded 
as  predisjjosing  causes.  Such  are  Blight's  disease,  hepatic  and 
cardiac  mischief,  a  highly  nervous  and  hysterical  temperament, 
enfeeblement  from  old  age,  sedentary  occupation,  excessive  fear  of 
the  oj^eration,  &c.  Among  the  excitiuf/  causes  may  be  mentioned 
mechanical  injuries,  especially  of  important  parts  or  organs,  as  the 
abdomen,  testicle,  &c.,  burns  and  scalds,  especially  when  extensive 
and  involving  the  trunk,  serious  operations,  particularly  when 
prolonged,  undue  exposure  of  the  body  to  cold,  as  during  a  long 
operation,  bites  of  venomous  re2)tiles,  the  action  of  some  irritant 
poisons,  the  sudden  emptying  of  an  over-distended  bladder,  &c. 
Powerful  mental  emotions,  as  sudden  fright,  grief,  or  joy,  are 
sometimes  sufficient  of  themselves  to  produce  severe  and  even  fatal 
shock.  In_falaL iiases  of  shock,  from  such  causes,  however,  some 
;  visceral  jiisaas,e_-has  generally  been  discovered.  Pright,  moreover, 
adds  to  the  shock  produced  by  mechanical  injury,  as  seen  for 
example  in  railway  accidents,  burns  from  the  clothes  taking 
fire,  &c. 

Fatholoyy. — But  little  is  found  ][)Ost-mortem  in  fatal  cases  of 
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shock.  The  right  side  of  the  heart  and  the  venous  s}[_stern. 
generally,  esj)ecially  the  abdominal  veins,  may  be  engorged  with 
blood,  and  the  nerve-centres  ansemic.  Sometimes  the  heart  has 
been  found  empty,  and  if  the  shock  has  been  combined  with  severe 
haemorrhage  there  may  be  a  general  deficiency  of  blood  in  the 
body.  The  impression  produced  by  the  injury,  ojDeration,  or 
mental  emotion  on  the  nervous  centres,  is  believed  either — 1,  to 
lead  to  paralysis  of  the  heart  directly  through  the  pneumogastric 
nerves  ;  or  2,  to  induce  through  the  splanchnics  a  vaso-motor 
jDaralysis  of  the  walls  of  the  abdominal  veins,  whereby  they  become 
engorged,  and  the  nerve-centres  and  heart  in  consequence  imper- 
fectly supplied  with  blood  ;  hence,  partly  owing  to  deficient  nervous 
stimulus,  and  partly  to  lack  of  sufficient  arterial  blood  to  the 
heart's  substance  and  ganglia,  cardiac  paralysis  ensues. 

The  symptoms  vary  considerably  in  severity.  In  extreme  cases 
the  patient  lies  in  a  semi-conscious  state.  His  pulse  is  feeble, 
frequent,  and  fluttering,  perhaps  hardly  perceptible  at  the  wrist. 
The  surface,  especially  that  of  the  extremities,  is  cold,  the  tem- 
perature falling  at  times  to  97°,  or  even  96° ;  the  face  is  pale ;  the 
lips  are  blanched  ;  the  skin  is  moist  or  covered  with  a  clammy 
sweat ;  the  eye  is  half  closed,  and  lustreless  or  glazed  ;  and  the 
respiration  is  shallow,  and  may  be  barely  perceptible.  There  is 
marked  muscular  relaxation  ;  there  may  be  yielding  of  the 
sphincters,  and  at  times  nausea  and  vomiting.  The  symptoms 
may  gradually  increase,  and  the  patient  die  of  syncope  or  asthenia  ; 
or  he  may  gradually  rally  and  pass  into  the  condition  known 
as  reaction.  The  pulse  will  then  become  full  and  increased  in 
frequency,  the  temperature  slightly  raised,  the  face  flushed,  the 
skin  hot  and  dry,  the  urine  scanty  and  high-coloured,  the  tongue 
furred,  and  the  bowels  confined.  Many  of  the  feverish  symptoms, 
however,  that  were  formerly  regarded  as  the  result  of  excessive 
reaction,  are  now  known  to  be  due  to  septic  poisoning. 

Treatment. — In  slight  cases,  beyond  covering  the  patient  up 
warmly  in  bed  with  blankets,  and  appljdng  hot  bottles  to  the  feet, 
nothing  is  required,  except  when  there  is  much  pain  a  subcutaneous 
injection  of  one-fifth  of  a  grain  of  morj^hia.  In  severe  cases,  small 
and  repeated  doses  of  brandy  should  be  given,  carefully  watching 
its  effect  upon  the  pulse  so  as  not  to  subsequently  induce  excessive 
reaction ;  whilst  hot  bottles  should  not  only  be  applied  to  the  feet, 
but  placed  on  either  side  of  the  thorax,  and  friction  used  to  the  hands 
and  surface  generally.  If  there  has  been  severe  hsemorrhage,  fluid 
nourishment  in  small  and  oft-repeated  doses  should  be  administered 
with  the  stimulant.  In  extreme  cases,  where  the  patient  is  unable 
to  swallow,  brandy  should  be  administered  by  the  rectum,  and  a  pint 
of  hot  water,  or  better,  hot  saline  solution  (100°  to  120°F.)  should 
be  introduced  into  that  cavity,  or  ether  or  strychnine  (gr.  ^) 


TRAUMATIC  DELIRIUM. 


125 


injected  subcutaneously ;  whilst,  should  the  breathing  cease,  arti- 
ficial respiration  ought  to  be  employed  and  persevered  in  for  some 
time,  although  at  first  it  may  apparently  be  ineffectual.  The 
api)lication  of  heat  by  means  of  hot  bottles  and  warm  blankets 
must,  in  the  meantime,  on  no  account  be  neglected.  Hot  flannels 
placed  over  the  cardiac  region  may  be  successful  in  rousing  the 
flagging  heart  ;  and  in  the  case  of  a  child  a  hot  bath  may  be  given. 
Should  the  jugular  veins  be  distended,  indicating  an  over-full  and 
partially-paralysed  condition  of  the  right  side  of  the  heart,  the 
external  jugular  vein  may  be  opened.  On  the  other  hand,  if  there 
has  been  excessive  ha?morrhage,  infusion  of  saline  solution  should 
be  performed,  the  extremities  in  the  meantime  being  raised  and 
bandaged  so  as  to  impel  as  much  blood  as  possible  to  the  nerve- 
centres  and  imperfectly-distended  heart.  Electricity  in  some  cases 
has  been  useful. 

Traumatic  fever. — After  every  injury,  when  severe,  the 
temperature,  even  when  there  is  no  wound,  as  in  some  cases  of 
simple  fracture,  may  rise  one  or  two  degrees,  but  falls  to  normal 
about_  the  third  day,  whilst  the  tongue  may  become  slightly  furred, 
tlielboweis  confined,  the  appetite  lost,  and  the  pulse  increased  in 
frequency.  These  symptoms,  however,  j^ass  off  with  the  fall  of 
temperature,  and,  for  the  rest  of  the  period  while  the  wound  or 
injury  is  healing,  the  patient's  general  functions  are  performed 
naturally.  This  condition  appears  to  depend  in  part  upon  an 
impression  made  through  the  peripheral  nerves  on  the  heat- 
regulating  centre  in  the  medulla,  and  in  part  upon  the  absorption 
of  the  products  of  cell  destruction  which  occurs  during  the  process 
of  the  simj^le  traumatic  inflammation  resulting  from  the  injury. 
This  simple  form  of  traumatic  fever  must  be  carefully  distinguished 
from  the  infective  and  se-ptic,  which  depend  on  the  absorption  of  the 
toxins  of  pyogenic  organisms  in  the  one  case,  and  of  the  products  of 
fermentation  or  putrefaction  from  a  septic  and  imperfectly-drained 
wound  in  the  other  case.  If  the  wound  is  allowed  to  become 
infected  or  septic,  the  symptoms  of  simple  traumatic  fever  pass  into 
those  of  the  infective  form,  or  if  the  dose  of  poison  absorbed  has 
been  large,  into  those  of  saprasmia.  Simple  traumatic  fever  sub- 
sides of  itself,  and  requires  no  special  treatment  beyond  relieving 
the  bowels  by  a  gentle  purgative,  and  keeping  the  patient  on 
slop  diet.  SepMc  ami  infective  traumatic  fever  will  be  described  under 
septic  processes  in  wounds. 

Traumatic  delirium  is  the  term  applied  to  the  delirious  state 
which  sometimes  supervenes  after  injm-ies  and  surgical  operations. 
The  delirium  may  depend  upon  several  distinct  conditions.  Thus 

(1)  it  maybe  merely  a  symptom  of  infective  or  septic  traumatic 
fever,  and  is  then  known  as  inflammatory  or  septic  traumatic  delirium. 

[2)  It  may  occur  in  the  highly  nervous  or  neurotic  as  the  result  of 
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severe  mental  strain  or  exhausting  brain-work  previous  to  the 
injury  or  operation,  being  then  spoken  of  as  nervous  traumatic 
delirium.  (3)  It  may  be  the  result  of  the  long-continued  abuse 
of  alcohol,  and  is  then  ordinary  delirium  tremens  brought  on  by  the 
accident  or  operation.  These  various  forms,  however,  no  doubt 
often  occur  together. 

Lrjiammatorii  traumatic  delirium. — Of  this  variety  little  need  be 
said  further  than  that  it  generally  occurs  from  the  third  to  the  fifth 
day,  when  the  septic  traumatic  fever  is  at  its  height,  and  that 
it  usually  begins  or  is  worse  in  the  night  and  abates  with  the 
morning  remission  of  temperature.  The  treatment  is  that  of  septic 
traumatic  fever  with  the  addition  of  an  ice-cap  to  the  head  when 
the  delirium  is  high. 

Nervous  traumatic  delirium,  though  rare,  sometimes  occurs  in 
subjects  of  a  susceptible  nervous  temperament  or  over-exhausted 
with  brain-work.  It  is  unaccompanied  by  fever  and  closely  resembles 
delirium  tremens,  except  that  it  is  not  due  to  alcoholism.  The 
delirium,  which  is  usually  of  a  low  and  muttering,  but  occasionally 
of  a  violent  or  maniacal  character,  usually  yields  to  quiet  and 
opium,  or  bromide  of  potassium  and  chloral,  with  careful  feeding  and 
the  judicious  employment  of  stimulants  where  such  are  indicated. 

Alcoholic  traumatic  deliriu2nor  dfUxium  tremens  differs  from  the 
inflammatory  variety  in  the  absence  of  fever,  and  in  the  peculiar 
nature  of  the  delirium,  which  Ts  of  a  low  muttering  or  bu^  kind. 
The  patient  has  delusions,  fancies  that  he  sees  animals  or  devils 
under  his  bed  or  chair,  is  suspicious  of  his  friends,  talks  constantly 
to  himself,  answers  rationally  when  spoken  to,  but  immediately 
relapses  into  his  incoherent  muttering  state.  Sometimes  the  delirium 
is  of  a  violent  character,  the  patient  will  not  remain  in  bed,  and 
may  attempt  to  destroy  himself  or  those  around  him.  The  tem- 
perature is  normal  or  but  slightly  raised ;  the  skin  is  perspiring  ; 
the  hands  are  tremulous ;  the  pulse  is  full,  soft,  and  often  quickened ; 
the  tongue  is  also  tremulous,  indented  by  the  teeth,  and  coated 
with  a  creamy  fur,  and  in  severe  cases  becomes  dry  and  brown. 
The  bowels  are  usually  confined.  The  patient  cannot  sleep,  and 
will  not  of  his  own  accord  take  food,  but  will,  as  a  rule,  drink 
anything. 

The  prognosis  is  good  when  the  patient  is  young,  and  can  be 
induced  to  take  food ;  but  when  he  is  broken-down  in  health  or  the 
subject  of  visceral  disease  he  usually  sinks  into  a  state  of  asthenia, 
and  dies  of  exhaustion,  or  it  may  be  of  heart  failure  during  a 
paroxysm  of  violence. 

Treatment. — The  chief  indications  are  to  make  the  patient  take 
food  and  to  procure  sleep,  and  so  restore  power  to  the  exhausted 
nerve-centres.  Thus,  the  digestive  functions  should  be  regulated 
by  clearing  the  bowels  with  a  pui-gative  or  an  enema,  and  by  the 
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subsequent  administration  of  tonics,  sucli  as  quinine.  The  diffi- 
culty in  getting  the  patient  to  take  food  may  generally  be  overcome 
by  a  judicious  mixture  of  firmness  and  coaxing,  otherwise  he  must 
be  fed  by  an  oesophageal  tube.  The  diet  should  consist  of  fluid 
nourishment  given  in  small  and  repeated  quantities  by  night  as 
well  as  by  day,  provided  the  patient  is  awake.  To  procure  sleep 
subcutaneous  injections  of  morjihia  (gr.  i),  or  bromide  of  potassium 
and  chloral  in  doses  of  twenty  grains  of  the  former  to  fifteen  of  the 
latter,  may  be  given  every  two  hours,  carefully  watching  their 
effect.  Hyoscine  (gr.  to  jl^)  will  often  cause  sleep  in  a  few 
minutes.  Success  has  sometimes  been  obtained  by  first  inducing 
insensibility  by  chloroform,  and  following  up  its  effects  by  the 
subcutaneous  injection  of  morphia.  This  plan  is,  however,  by  no 
means  free  from  danger,  since  three  deaths  occurred  at  St.  Bartho- 
lomew's alone  in  seven  years.  If  there  is  kidney  disease,  morphia 
and  opium  should  not  be  given  at  all,  or  with  great  caution.  The 
question  of  the  administration  of  stimulants  is  one  on  which 
surgeons  differ.  Perhaps  the  best  rule  is — where  the  patient  is 
young  and  of  good  constitution,  to  withhold  them  entirely;  but 
where  he  is  old,  broken  down  in  health,  or  the  subject  of  visceral 
disease,  to  give  them  in  moderate  quantities,  regulating  the  dose 
according  to  the  amount  of  depression  and  the  effects  produced.  If 
he  is  violent  or  noisy  he  must  be  i)laced  in  an  isolation-ward,  and 
prevented  from  injuring  himself  or  his  attendants,  either  by  the 
use  of  the  strait- jacket  or  by  manual  restraint.  Seclusion  itself  has 
often  a  good  effect  in  producing  sleep.  The  management  of  a 
local  injury  is  often  rendered  very  difficult  by  the  patient  tearing 
off  bandages,  splints,  &c.,  and  thus,  for  example,  converting  a 
simple  fracture  into  a  compound  one.  Such  mischief  can  only 
be  prevented  by  the  greatest  watchfulness  and  care. 

DISEASES  THE  RESULT  OF  SEPTIC  AXD  INFECTIVE  PROCESSES 
IN  WOUNDS. 

The  diseases  included  under  this  head  may  be  divided  into  two 
chief  classes,  the  septic  and  the  infective. 

The  SEPTIC  are  such  as  depend  upon  putrefaction,  whereby  certain 
chemical  pi'oducts  aiv  formed  and  set  up  local  inflammation,  and 
if  absorbed  into  the  system  through  the  blood-  or  lymph- channels, 
give  rise  to  fever  and  other  constitutional  symptoms  known  as 
blood-poisoning.  The  chemical  nature  of  these  products  is  un- 
known, but  some  of  them  are  believed  to  be  of  the  nature  of 
l^tomaines,  and  to  act  on  the  tissues  locally,  or  on  the  whole  system 
if  absorbed,  as  intense  irritants,  and  in  a  manner  similar  to  that  in 
which  certain  known  alkaloidal  bodies  do.  Thus,  they  do  not  mul- 
tiply in  the  body  beyond  the  seat  of  lesion,  and  the  effects  to  which 
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they  give  rise  are  proportionate  to  the  dose  absorbed ;  and  as  soon 
as  the  putrefactive  processes  in  the  wound,  or"  the  absorption  of 
their  products,  are  prevented,  the  local  inflammation  and  the 
constitutional  symptoms  cease.  The  poison  absorbed  is  non-infec- 
tive :  that  is,  if  an  animal  is  inoculated  with  the  blood  of  another 
suffering  from  a  septic  disease,  the  disease  is  not  transmitted ;  neither 
is  there  evidence  of  one  patient  being  able  to  infect  another.  Micro- 
organisms'are  not  discovered  in  the  blood  or  tissues  outside  the  seat 
of  lesion  during  life,  nor  immediately  after  death.  The  poison,  how- 
ever, is  manufactured  by  living  micro-organisms,  belonging  to  the 
group  of  saprophytic  bacteria.  These  saprophytic  or  putrefactive 
organisms  are  capable  of  growing  on  dead  or  dying  tissues,  but 
cannot  thrive  in  healthy  or  living  tissues,  so  that  they  cannot  spread 
beyond  the  seat  of  lesion.  If  the  diseased  area  be  properly  removed, 
the  micro-organisms  are  also  removed,  and  if  the  patient  is 
sufficiently  strong  to  resist  the  dose  of  poison  already  absorbed, 
recovery  will  soon  follow.  In  a  septic  process,  therefore,  there  is 
(1)  infection  of  the  injured,  dead  or  dying  tissues  with  saprophytic 
(putrefactive)  organisms,  and  (2)  intoxication  with  the  poison 
elaborated  at  the  seat  of  lesion.  A  good  example  is  an  ordinary 
case  of  gangrene,  where  a  limb  dies  from  malnutrition  : — The  dead 
or  dying  limb  becomes  infected  by  putrefactive  organisms  which 
cause  the  decomposition  of  the  part.  These  produce  poisons  which 
are  absorbed  and  lead  to  fever  and  other  constitutional  disturb- 
ances. Amputation  beyond  the  diseased  part  in  a  good  subject  is 
soon  followed  by  recovery,  for  the  micro-organisms,  being  sapro- 
phytic, cannot  live  beyond  the  line  of  demarcation. 

The  INFECTIVE  diseases,  on  the  other  hand,  depend  upon  an 
infection  with  parasitic  organisms,  i.e.,  bacteria  capable  of  thriving 
in  living  tissues.  Generally  speaking,  so  far  as  wound  infections 
are  concerned,  these  belong  to  the  group  of  pyogenic  organisms, 
but  there  are  a  number  of  special  infective  diseases  produced  by 
si^ecial  organisms.  Thus  the  diphtheria  bacillus,  the  actinomyces 
fungus,  the  tetanus  bacillus,  the  aiithrax,  glanders  and  tubercle 
bacilli,  severally  produce  their  own  characteristic  lesions  and 
diseases.  In  all  infective  processes,  there  must  also  be  intoxication : 
the  organisms  elaborate  their  toxins,  and  these  are  absorbed  either 
by  the  lymph-channels  or  the  circulation.  The  difference  between 
sej)tic  and  infective  lesions  is  this,  that  in  the  former  the-  infection 
and  intoxication  are  saprophytic,  in  the  latter  parasitic,  An  infec- 
tive process  may  be  local  or  general :  if  local,  the  organisms  are 
restricted  to  the  seat  of  lesion,  e.g.,  tetanus,  diphtheria,  erysipelas 
and  gonorrhoea ;  if  general,  the  organisms  find  their  way  into  the 
circulation  (heemic  infection).  But  when  the  process  is  local  the 
intoxication  may  either  be  slight,  leading  to  hardly  more  than 
mild  constitutional  disturbances ;  or  the  intoxication  may  be  very 
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severe,  so  that  the  symptoms  may  be  general  and  serious.  Tetanus 
and  diphtheria,  for  instance,  are  local  infections  accompanied  by 
intense  general  intoxication.  The  infective  micro-organisms  may 
be  divided  into  two  chief  classes  :  (1)  the  non- specific,  or  the  pyogenic 
bacteria,  which,  if  admitted  into  the  wound,  ma}^  merely  set  up 
local  inflammation  or  suppuration,  or  if  introduced  into  the  system 
may,  under  certain  conditions,  lead  to  septicaemia  or  to  dissemi- 
nated sup2^uration  through  the  body  [Pycemia)  ;  and  (2)  the  specific 
or  the  true  infectiye  micro-organisms,  as  the  bacillus  of  anthrax, 
which,  when  introduced  into  the  tissues  or  system,  set  up  a  like 
disease  to  that  from  which  the  subject  they  were  taken  from  was 
suffering.  Micro-organisms  in  large  numbers  are  often  found  in 
the  blood  and  in  the  tissues  immediately  after  death. 

Both  septic  and  infective  diseases  may  occur  simultaneously  in  the 
same  subject.  Thus,  an  /n/ec^w'e  micro-organism,  as  the  Strej)to- 
coccus  pyogenes,  may  set  up  a  localized  infective  inflammation  in  the 
wound,  and  the  toxic  products  of  this  may  be  absorbed  into  the 
system.  Saiwophytic  organisms  may  now  contaminate  the  wound 
and  their  septic  products  be  absorbed  as  well,  producing  a  sejDtic 
intoxication ;  or  acting  in  the  wound  or  in  the  system  at  large  they 
favour  the  growth  and  development  of  the  infective  organisms. 

These  diseases,  whether  septic  or  infective,  may  be  divided  into 
the  local  and  the  general :  that  is,  the  poison  may  set  up  local 
mischief,  which  may  or  may  not  be  followed  by  general  poisoning 
of  the  system ;  or  the  whole  system  may  be  primarily  affected,  any 
local  mischief  that  may  occur  in  the  wound  being  merely  of 
secondary  consequence.  It  must,  however,  be  remembered  that  a 
small  local  lesion  may  for  some  reason  or  another  become  general. 
Thus  a  boil  may  become  a  carbuncle,  and  this  again  may  progress  to 
a  phlegmonous  or  gangrenous  inflammation,  and  eventually  culmi- 
nate in  septicaemia  and  pyaemia.  Similarly  a  tuberculous  joint  or 
gland,  which  is  a  local  infection,  may  with  unexpected  suddenness 
lead  to  a  general  miliary  tuberculosis. 

Classification  of  septic  and  infective  diseases : — 

I.  Septic  diseases.  —  (A)  Local.  —  1.  Septic  inflammation. 
(B)  General. — 1.  Septic  traumatic  fever,  and  2.  Sapraemia  or 
septic  intoxication. 

II.  Infective  diseases. — (A)  Local. — [a)  Non-specific.  1.  Sup- 
puration ;  2.  Cellulitis  ;  3.  Hospital  gangrene  ;  4.  Wound-diphtheria. 
(&)  Bpecific. — 1.  Cutaneous  erysipelas;  2.  Phlegmonous  ery- 
sipelas; 3.  Gonorrhoea;  4.  Malignant  pustule  ;  5.  Actinom3^cosis  ; 

6.  Tuberculosis;  7.  Glanders.  (B)  General. — [a)  Non-specific. — 
1.  Septicaemia  with  or  without  pyaemia,  {h)  Specific. — 1.  Hydro- 
phobia ;  2.  Some  forms  of  Tuberculosis  ;  3.  Some  forms  of  Leprosy  ; 
4.  Some  forms  of  Glanders ;    5.   Tetanus ;   6.   Diphtheria ;  and 

7.  Some  forms  of  Anthrax-poisoning. 
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General  Septic  Diseases. 

Septic  traumatic  fever  is  the  result  of  the  absorj^tion  of  a 
moderate  dose  of  the  chemical  products  of  putrefaction  or  decom- 
position  from  a  septic  or  imperfectly- drained  wound  (see  Septic 
injiammation).  It  begins  usually  about  the  second  or  third  day 
after  the  wound,  whether  this  be  the  result  of  injury  or  of  operation, 
with  a  feeling  of  chilliness  or  a  distinct  rigor.  The  temperature 
runs  up  to  102°  or  103°  or  higher,  with  morning  remissions,  the 
pulse  is  increased  in  frequency,  the  skin  is  hot  and  dry,  the  urine 
is  scanty  and  high-coloured,  the  tongue  is  furred,  the  appetite  is 
lost,  the  bowels  are  confined,  and  the  patient  complains  of  headache 
and  general  feeling  of  malaise,  and  is  at  times  delirious.  The 
symptoms,  which  are  generally  at  their  height  about  the  sixth  or 
seventh  day,  may  subside  as  suppuration  is  established  and  the 
further  absorption  of  septic  products  is  j^revented  by  the  sealing  of 
the  tissues  with  the  inflammatory  exudation  and  the  formation 
of  granulation-tissue.  If  the  absorjition  of  septic  products  con- 
tinues in  small  quantities  the  fever  may  run  into  hectic,  or,  if  the 
dose  of  poison  is  increased,  into  sapraemia.  The  treatment  consists 
in  at  once  rendering  the  wound  aseptic  and  thoroughly  draining  it, 
the  bowels  in  the  meantime  being  opened  by  a  brisk  purge,  and 
slop  diet  continued. 

Sapr^mia,  or  septic  intoxication,  which  has  hitherto  been 
included  with  septic  infection  under  the  term  septicaemia,  is  a 
form  of  blood-poisoning  believed  to  be  due  to  the  absgrptionjn 
large  quantities  of  the  chemical  products  of  putrefaction  {sepsine, 
pmtrescine,  cadaverine,  &c.),  derived  from  a  septic  or  ill-drained 
wound.  It  is,  therefore,  a  more  severe  form  of  septic  traumatic 
fever,  the  difference  being  one  of  degree  rather  than  of  kind. 
Clinically,  it  is  not  always  possible  to  distinguish  it  from  septic 
traumatic  fever  on  the  one  hand,  and  from  septicaemia,  or  even 
pyaemia  before  metastatic  abscesses  are  formed,  on  the  other  hand. 
It  is  probable,  moreover,  that  sapraemia,  septicaemia  and  pyaemia, 
though  each  may  depend  upon  a  different  poison,  often  occur 
simultaneously  in  the  same  subject. 

Cause. — For  sapraemia  to  occur  the  septic  poison  must  be  absorbed 
in  a  sufficient  quantity.  Hence  the  cause  may  be  said  to  be  those 
conditions  that  lead  to  the  production  of  the  poison  in  large 
quantities  and  that  favour  its  absorption  into  the  blood.  Amongst 
these  may  be  mentioned— 1.  Extensive  wounds  recently  made, 
inefficiently  drained,  and  not  kept  aseptic.  2.  Wounds  of  serous 
and  synovial  membranes.  3.  Abscesses,  cavities,  and  granulat- 
ing wounds  in  which  decomposing  discharges  are  subjected  to 
mechanical  tension  in  consequence  of  the  insufficiency  of  the 
external  opening. 
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FathoJogij. — The  poison,  notwithstanding  its  virulence,  is  pro- 
ductive of  very  little  in  the  way  of  post-mortem  change  which  can 
be  said  to  bo  characteristic.  The  parts  on  which  its  effects  are  more 
especially  manifested  are  the  blood,  the  gastro-intestinal  canal, 
the  nerve-centiT'>;,  and  the  kidneys.  Thus,  the  ml  blood-corjnisclos 
undergo_rapi(l  disintegration,  causing  a  staining  of  the  tissues  aiid 
vessels,  and  are  found  aggregated  in  little  masses  blocking  the 
caJiiTlaries,  and,  probably,  in  consequence,  producing  the  capillary 
hEemorrhages  ( petechia')  which  are  found  more  or  less  over  the 
whole  body,  and  especially  beneath  the  serous  membranes.  No 
micro-organisms  are  found  injhe  blood  if  the  examination  is  made 
mmiediately  after  death.  "The  gastro-intestinal  canal,  the  nerve- 
centres,  and  the  viscera  generally  are  congested ;  the  congestion  of  the 
kidneys,  by  which  oigans  the  poison  is  principally  eliminated,  being 
especially  marked.    Decomposition  occurs  very  rajiidly  after  death. 

The  Symptoms,  of  which  headache,  vomiting,  and  delirium  are 
the  chief,  usually  come  on  about  the  second  day  after  the  infliction 
of  the  wound,  and  may  be  ushered  in  by  a  slight  chill  or  even  a 
severe  rigor.  The  temperature  suddenly  rises  to  103°  or  104° ;  the 
skin  becomes  clammy,  the  tongue  dry  and  furred;  nausea  or 
vomiting,  and  sometimes  diarrhoea,  set  in  ;  the  patient  becomes 
delirious,  and  if  the  dose  of  the  poison  has  been  large  or  its  con- 
tinuous absorj^tion  is  not  j^revented,  rapidly  sinks  into  a  state  of 
collapse ;  the  temperature  falls  possibly  below  normal,  whilst  the 
pulse  continues  rapid.  The  patient  becomes  unconscious,  then 
comatose,  and  then  dies.  Where  the  dose  absorbed  has  been  less, 
the  progress  of  the  disease  is  less  rapid,  the  patient  becomes 
anaemic,  and  perhaps  jaundiced,  the  urine  albuminous,  the  sjDleen 
enlarged,  the  vomiting  and  diarrhoea  continue,  and  death  may 
occur  from  exhaustion. 

The  Treatment  must  be  directed  to  the  removal  of  the  decom- 
l)osing  discharges  from  the  wound  or  cavity.  If  this  is  prom^^tly 
and  effectually  done,  the  disease  will  generally  be  arrested.  Thus, 
wounds  must  be  washed  out  with  antiseptic  lotions,  serous  cavities 
drained,  joints  laid  freely  open,  and  tension  in  abscesses  removed 
by  giving  free  vent  to  the  pent-up  and  decomposing  pus.  The 
patient's  strength  in  the  meanwhile  must  be  sui:)ported  by  fluid 
nourishment  and  the  judicious  administration  of  stimulants,  and 
the  subsequent  antemia  combated  by  iron  and  quinine. 

Local  Infective  Diseases. 

Erysipelas  is  an  infective,  diffusely  spreading  inflammation, 
commonly  affecting  the  skin  or  subcutaneous  tisiiue,  or  both,  less 
frequently  the  mucous  membranes  or  submucous  tissue,  and  still 
more  rarely  the  serous  membranes  and  the  connective  tissue  in 
such  situations  as  the  pelvis,  orbit,  &c. 
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Cause. — Erysipelas  depends  upon  the  introduction  of  an  infective 
micro-organism  into  tlie  system ;  but  for  this  to  act  it  appears 
necessary  that  the  vitality  of  the  body  should  be  lowered,  and  the 
tissues  in  consequence  rendered  less  able  to  resist  the  injurious 
influence  of  the  poison.  The  causes,  therefore,  may  be  divided  into 
the  predisj)osing  and  the  exciting,  the  predisposing  again  into 
those  that  are  general  and  those  that  are  local. 

The  general  predisposing  causes  are  such  as  pertain  either  to  (a)  the 
state  of  nutrition  of  the  body,  or  (6)  its  environment,  (a).  Among 
the  conditions  that  predispose  to  the  disease  by  inducing  an  im- 
paired state  of  the  tissues  are — 1,  chronic  alcoholism;  2,  Bright' s 
disease  ;  3,  diabetes  ;  4,  gout ;  5,  malignant  disease  ;  6,  insufficient 

food ;  7,  want  of  exercise  combined 
with  high  living  ;  8,  previous 
attacks  of  the  disease.  (&).  Among 
tlTe  causes  thaJ~"pertain  to  the 
environment  of  the  body  are  bad 
hygienic  conditions  of  all  kinds,  as 
— 1,  imperfect  ventilation  ;  2,  defec- 
tive drains  ;  3,  accumulation  of  the 
products  of  decomposing  organic 
matter;  4,  overcrowding;  5,  want 
of  cleanliness ;  6,  a  large  number 
of  suppurating  wounds  in  a  hospi- 
Fm.  dS.^ThTm^epiococcvs  '  V^'ohMj  certain  not 

crysipielatosus  (Fehleiseii).         altogether  understood  atmospheric 

influences.  The  local  preclisj)osi?ig 
cause  is  the  presence  of  a  wound,  scratch,  or  abrasion  of  the  surface, 
and  especially  of  a  lacerated  wound,  or  one  in  which  the  discharge 
IS  undergoing  putrefaction. 

^  The  exciting  cause  is  the  introduction  of  some  infective  organism 
mto  the  system.  This  poison  is  probably  not  the  same  in  each  form 
ot  the  disease.  In  the  cutaneous  form  it  has  been  shown  by  the 
observations  of  Fehleisen  to  be  a  species  of  micrococcus,  the  Strep- 
tococciis  erysipelatosus  (Fig.  38).  It  had  been  known  for  some  time 
that  micrococci  existed  in  the  spreading  margin  of  cutaneous 
erysipelas.  Fehleisen  cultivated  some  micrococci  from  this  source, 
in  some  instances  through  thirty  generations,  i.e.,  for  upwards  of 
^^^.wi,^  '  ^^^'^  inoculated  several  patients,  in  all  of  whom, 
with  the  exception  of  one,  who  had  just  recovered  from  an  attack 
ot  the  disease,  erysipelas,  after  an  incubation  period  of  from  fifteen 
to  sixty  hours  was  set  up.^  The  contagion  may  be  conveyed  Ty 
tHe  Hands  of  the  surgeon  or  nurse,  and  by  instruments,  sponges,  &c.,  ^ 

t.Ln^f  t'T'^'l''*''''?'  """'^  undertaken  for  the  cure  of  lupus  and  malignant 
tumours,  and  in  two  instances  apparently  with  success. 
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and  probably  by  air  and  water.  It  is  now  supj)Osed  to  enter 
the  systein  in  all  cases  through  a  wound.  The  so-called  idiopathic 
erysipelas,  in  which  there  is"  ostensibly  no  wound,  was  thought  to 
be  an  exception,  but  as  this  invariably  occurs  on  exposed  parts,  as 
the  face,  it  is  now  believed  that  the  jDoison  gains  access  through 
some  slight  crack  or  abrasion  that  has  been  overlooked.  The 
streptococcus  of  erysipelas  does  not  differ  in  morphology  or  cultui^ai 
characters  from  the  Streptococcus  pi/ogenes,  but  opinions  are  still 
divided  on  the  question  of  identit}',  though  the  weight  of  evidence 
is  in  favour  of  such  identity. 

FatJwlogy. — The  virus,  when  inoculated,  multii3lies  in  the  tissues, 
and  spreads  by  the  lymphatic  vessels  and  spaces.  Id  the  cutaneous 
form,  according  to  Fehleisen  and  Metchnikoff,  just  beyond  the 
spreading  edge  of  redness  where  the  skin  is  apparently  normal,  the 
lymphatics  are  crowded  with  micrococci ;  beneath  the  inflammatory 
blush  the  vessels  are  dilated  and  the  tissues  softened  and  infiltrated 
with  leucocytes  which  are  '  devouring  '  the  micrococci.  Still  further 
inwards  are  large  amoeboid  cells,  derived  from  the  connective  tissue, 
in  part  absorbing  the  leucocytes  and  their  contained  micrococci, 
and  in  part  preparing  for  the  repair  of  the  damaged  tissues ;  whilst 
beneath  the  spot  where  the  blush  of  redness  has  faded  only  dead 
micrococci  are  seen.  The  products  of  the  micrococci,  after  passing 
through  the  l^anphatic  glands,  which  become  swollen  and  tender, 
enter  the  system,  producing  the  constitutional  symptoms.  When 
the  cellular  tissue  is  involved,  suppuration  generally  occurs,  and 
the  vessels  that  run  through  it  to  the  skin  are  destroyed,  and  the 
skin  in  consequence  sloughs.  The  post-ino7-tem  aj^pearance  of  the 
body  is  similar  to  that  seen  ia  other  cases  of  septic  poisoning. 
The  organs  are  congested,  and  the  blood  is  thin  and  fluid.  The 
streptococci  are  not,  as  a  rule,  found  in  the  blood ;  but  the  white 
corpuscles  have  been  observed  degenerated,  and  in  some  instances 
forming  granular  masses,  plugging  the  capillaries  of  the  lungs 
and  brain. 

Varieties.— Erysipelas  maj^  be  divided  into — 1,  th**  cutanoous 
or  simple  ;  2,  the  cellujo-cutanoous  or  2)hlegmonous  ;  and  3,  the 
cellular  or  diffuse  cellulitis. 

1.  Cutaneous  or  simple  erysipelas  generally  attacks  the  skin, 
less  commonly  the  mucous  membrane.  It  is  a  specific  infective 
disease.    The  symptoms  are  local  and  coiistitutional. 

Local  signs. — There  is  a  vivid  blush  of  redness,  usually,  but  not 
invariably,  starting  from  a  wound,  and  appearing  either  simul- 
taneously with,  or  in  some  instances  not  till  twenty-four  or  forty- 
eight  hours  after,  the  onset  of  the  constitutional  symptoms.  The 
blush  has  a  great  tendency  to  spread,  or  to  suddenly  leave  one  part 
and  attack  another.  The  spreading  edge  is  sharply  defined  and 
slightly  raised  above  the  surrounding  skin,  whilst  the  subsiding 
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edge  fades  off  into  the  healthy  skin.  The  surface  is  usually  at  first 
vividly  and  uniformly  red,  oedematous,  and  shining,  the  redness 
fading  momentarily  on  pressure,  and  later  becoming  of  a  dusky 
hue.  The  j)atient  complains  of  a  stiffness  and  stinging  heat  in  the 
part.  In  very  acute  cases  the  cuticle  is  raised  into  blebs  by  the 
exudation  of  serous  fluid  beneath  it,  and  the  nearest  lymphatic 
glands  are  generally  tender  and  enlarged.  Where  the  tissues  are 
lax,  as  about  the  face  or  scrotum,  there  is  much  oedema,  but  there 
is  little  tendency  to  suppuration.  When  the  inflammation  subsides, 
there  is  usually  some  desquamation  of  the  cuticle. 

The  luoimd  itself,  if  one  is  present,  takes  on  an  unhealthy 
appearance ;  it  ceases  to  heal,  the  edges  swell,  the  granulations 
shrivel,  and  the  surface  becomes  dry. 

The  constitutional  symptoms  generally  begin  with  a  chill  or  rigor. 
The  temperature  suddenly  rises  to  103°  or  104°,  or  higher,  but  it 
does  not  fluctuate  as  in  septicaemia  and  pysemia.  The  pulse  becomes 
rapid,  and  there  is  headache,  loss  of  appetite,  furred  tongue  and 
constipation,  or  sometimes  diarrhoea. 

Terminations. — The  erysipelas  as  a  rule  gradually  subsides,  and 
the  patient  recovers  ;  or  it  may  spread  over  a  large  area,  and  the 
IDatient  sink  into  a  low  typhoid  state,  and  die  of  blood-poisoning 
{septicamiia),  especially  when  the  subject  of  kidney  disease  or  other 
visceral  trouble.  When  about  the  head  and  face  it  may  spread  to 
the  larynx,  and  end  fatally  from  oedematous  laryngitis ;  or  it 
may  attack  the  membranes  of  the  brain  and  set  up  meningitis. 
Relapses  are  common. 

Treatment. — The  bowels  should  be  opened  by  a  smart  purge 
(Calomel,  gr.  v.  c.  jalap,  gr.  viii.),  and  subsequently  perchloride  of 
iron  given  in  large  doses  (Tinct:  f erri  perchlor :  m.  xl,  quartishoris). 
Slop  diet  is  usually  required  at  first,  but  as  the  constitutional  symp- 
toms generally  assume  a  low  type,  the  patient  should  not  be  too 
much  depressed,  as  a  stimulating  plan  of  treatment  will  probably 
sooner  or  later  be  indicated.  Thus,  ammonia  and  bark,  brandy-and- 
egg  mixture,  brandy,  strong  beef -tea,  &c.,  are  called  for  should  the 
temperature  run  high,  the  pulse  become  soft,  and  the  tongue  dry 
and  brown,  or  low  muttering  delirium  set  in.  Locally,  nothing 
answers  better  than  dusting  the  part  with  equal  quantities  of  oxide 
of  zinc  and  starch  powder,  and  enclosing  it  in  a  thict  layer  of 
cotton-wool.  When  there  is  an  unhealthy  wound,  means  should 
be  taken  to  render  this  aseptic  ;  but  strong  antiseptics,  as  carbolic 
acid,  must  be  avoided,  as  they  cause  too  much  irritation.  Should 
there  be  any  collection  of  pus,  or  other  pent-up  discharge,  it  must 
of  course  be  let  out,  and  the  part  efficiently  drained.  When  a 
patient  is  attacked  with  erysipelas  in  an  hospital,  he  should  be 
removed  to  an  isolation  ward,  and  the  greatest  care  taken  not  to 
infect  other  patients.    It  was  an  old  practice  to  draw  a  stick  of 
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nitrate  of  silver  over  the  skin  in  front  of  the  spreading  edge  of 
redness,  and  it  was  said  that  the  erysipelas  would  not  pass  over  this 
line.  Since  the  teaching  has  been  in  vogue  that  the  inflammatory 
reaction  follows  the  spread  of  the  micrococci,  and  is  salutary  in  that 
the  leucocytes  destroy  the  micro-organisms,  attempts  have  been 
made  to  set  up  inflammation  in  front  of  the  encroaching  micro- 
phytes by  painting  the  skin  with  tincture  of  iodine.  Cases  in 
which  the  disease  is  said  to  have  been  thus  arrested  have  been 
reported.  More  recently  in  severe  cases  an^antitoxin  (the  anti- 
sfaeptococciia,sej:um)  has  been  employed  in  tlic  treatment  of 
erysipelas. 

2.  OETJJTT.O-OTTTAyEOUS.  OR  PHLEGMONOUS  ERYSIPELAS,  differs 

from  the  preceding  variety,  in  that  it  involves  the  subcutaneous 
tissue  as  well  as  the  skin.  It  is  probably  a]\vays  associated  with  a 
scratch  or  wound,  and  n(varly  always  toriiiinatos  in  suppuration  of 
the  subcutaneous  tissue  and  slougliing  of  the  skin,  but  it  s^dom 
penetrates  beyond  the  deep  fascia,  unless  this  has  been  injured.  It 
is"most'  common  in  the  intemperate,  or  those  of  broken-down 
constitution  or  the  subject  of  visceral  disease,  and  is  especially 
frequent  after  a  scalp  wound. 

Si/mjitoms. — There  is  locally  much  more  oedema  and  swelling 
than  in  the  former  variety,  but  the  redness  is  less  bright  and  not 
so  sharply  defined,  and  blebs  or  bullae  containing  serum,  which  may 
beHblood- stained,  often  form  over  the  affected  part.  The  pain,  at 
first  hot  and  tingling,  soon  becomes  throbbing,  and  the  swelling 
brawny,  and,  slioukl  suppuration  occur,  boggy  in  places;  whilst 
the  redness  assumes  first  a  dusky,  then  a  purple,  and  then  a  mottled 
hue  ;  finally,  dark- coloured  sloughs  form,  but  no  pointing  occurs. 
If  an  incision  is  made  into  the  tissues,  they  ""are  at  first  found 
infiltrated  with  fluid,  and  later  look  like  wet  wash-leather  from  the 
breaking  down  of  the  cellular  tissue  into  pus  and  sloughs.  As  the 
mflammation  is  more  intense  than  in  cutaneous  erysipelas  so  are 
the  constitutional  symptoms,  though  similar,  more  severe.  The 
fever,  at  first  slight,  assumes  a  typhoid  character  as  supj^uration 
sets  in.  The  disease  may  terminate  in  resolution,  but  more  fre- 
quently runs  the  course  above  described,  and  may  end  fatally  from 
broncho-pneumonia,  sapr^emia,  septicremia,  pyaemia,  exhaustion, 
or  hectic.  It  is  most  fatal  when,  as  is  so  frequently  the  case,  the 
patient  is  the  subject  of  chronic  kidney  disease.  Locally,  it  may 
lead  to  necrosis  of  bone,  destruction  of  a  joint,  brawny  thickening 
of  the  part,  or  much  scarring. 

Treatment. — This  must  be  both  constitutional  and  local.  A 
purgative  should  be  given  at  the  onset,  and  the  jDatient  placed  on 
slop  diet,  which  should  be  exchanged,  when  supi:)uration  occurs, 
for  concentrated  nourishment  with  bark,  iron,  and  stimulants. 
Locally,  lint  or  spongiopiline  soaked  in  hot  boracic  lotion  should  be 
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applied,  and  incisions  made  early  before  sloughing  has  hadjimeto 
take  place,  i.e.,  as  soon  as  the  parts  become  brawny.  A  number  of 
small  incisions  made  parallel  to  the  long  axis  of  the  limb  are  pre- 
ferable to  one  long  one.  They  should  extend  through  the  skin  into 
the  inflamed  cellular  tissue,  the  haemorrhage,  which  is  often  free, 
being  readily  stopped,  if  excessive,  by  plugging  with  iodoform  or 
sal  alembroth  gauze,  or  like  antiseptic  material.  Subsequently 
the  wounds  should  be  dressed  antiseptically,  well  drained,  and  the 
sloughs  removed  from  time  to  time  as  they  form.  At  St.  Bartholo- 
mew's Hospital  a  large  charcoal  poultice  is  with  some  a  favourite 
form  of  dressing.  Should  diarrhoea  set  in  it  may  be  controlled 
by  opium  ;  but  this  drug  must  be  given  cautiously  when  there 
is  kidney  mischief.  In  bad  cases,  where  much  skin  has  been 
destroyed  or  a  joint  irreparably  damaged,  amputation  may  ulti- 
mately be  required,  but  should  not,  as  a  rule,  be  done  whilst  the 
disease  is  in  progress. 

3.  Cellular  erysipelas,  or  diffuse  cellulitis,  is  aii  acute, 
infective,  and  diffuse  inflammation  of  the  cellular  tissue.  It  may 
occur  in  the  subcutaneous  or  submucous  tissues,  in  the  inter -muscular 
planes,  in  the  cellular  tissue  of  the  pelvis  or  orbit,  in  fact  anywhere _ 
in  the  body  where  connective  tissue  exists.  It  may  be  due  to 
various  causes.  Thus  it  may  occur  in  the  subcutaneous  tissue  after 
a  scratch  or  puncture,  particularly  one  inflicted  in  post-mortem 
room  ;  in  the  pelvic  cellular  tissue  after  parturition  or  the  operation 
of  lithotomy ;  and  in  the  submucous  tissue  after  an  injury,  as  a 
sting  of  the  throat  by  a  wasp. 

Symptoms. — The  constitutional  symptoms  resemble  those  already 
given  under  the  preceding  varieties  of  erysipelas,  and  though  they 
may  vary  in  intensity  they  are  generally  grave  and  soon  assume  an 
asthenic  type,  and  become  those  of  sapraemia  as  the  septic  products 
are  absorbed  from  the  decomposing  sloughs.  The  local  symptoms 
vary  according  to  the  part  attacked.  When  the  subcutaneous 
tissue  is  affected  they  are  similar  to  those  of  cellulo- cutaneous 
erysipelas,  save  that  the  skin  is  not  at  first  involved,  but  is  only 
slightly  reddened  or  mottled  :  the  parts,  however,  feel  hard  and 
brawny,  and  become  boggy  as  suppuration  occurs.  Later,  the  skin, 
as  the  vessels  which  supi)ly  it  are  destroyed  by  the  pressure  of 
the  inflammatory  exudation  in  the  subcutaneous  tissue,  loses  its 
vitality,  and  rapidly  becomes  gangrenous  and  sloughs. 

The  Treatment  is  like  that  of  cellulo-cutaneous  erysipelas.  Inci- 
sions should  be  made  early,  and  stimulating  treatment  is  generajbj^^ 
required  from  the  first. 

Hospital  gangrene  or  sloughing  phagedena  is  a  rapidly 
spreading,  infective  inflammation  accompanied  by  extensive  slough- 
ing and  ulceration.  It  most  commonly  affects  an  open  wound,  but 
Jias  been  known  to  follow  injuries  vhere  there  has  been  no  break 
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in  the  skin.  It  is  seldom  seen  at  the  present  day,  owing  to  improved 
hygiene,  better  hospital  management,  and  the  more  scientific  treat- 
ment of  wounds.  The  virus,  probably  the  pyogenic  micrococci, 
may  be  conveyed  to  the  wound  by  the  air,  the  hands  of  the  surgeon 
or  nurse,  instruments,  sponges,  &c.  The  niicrococci  [streptococci  and 
staj^iy]x)cocci)  are  found  in  chains  and  masses  as  well  as  singly, 
both  in  the  slough  and  in  the  inflamed  tissues  around.  (See  also 
PJiagedctnic  Ulcers,  p.  34.) 

Symptoms. — When  an  open  wound  is  attacked,  apultaceous,  ash- 
grey,  adherent  slough  forms  on  the  surface,  and  the  sloughing 
rapidly  spreads  both  deeply  and  widely.  The  edges  of  the  wound 
are  dusky-red,  oedematous,  sharp-cut  and  rapidly  melt  away  as  the 
gangrene  proceeds.  The  discharge  is  thin  and  greenish  or  blood- 
stained, and  exhales  a  horrible  foetor.  Although  a  local  infective 
disease,  severe  constitutional  symptoms  of  blood-poisoning,  rapidly 
assuming  a  ty23hoid  character,  are  set  up  by  the  absorption  of  the 
septic  products  {^ptomaines),  and  frequently  terminate  fatally  in  a 
few  hours.    No  micro-organisms  have  been  found  in  the  blood. 

Treatment. — The  patient  should  be  isolated,  and  where  the  disease 
occurs  in  military  practice  as  an  epidemic,  the  whole  of  the  patients 
m  the  infected  building  should  be  removed  to  huts  or  tents.  Stimu- 
lants, opium,  and  quinine  should  be  given  internally  ;  whilst  locally, 
the  slough  must  be  completely  removed,  the  ulcerated  surface 
thoroughly  destroyed  by  strong  nitric  acid  or  chloride  of  zinc,  and 
the  wound  sprinkled  with  iodoform  and  dressed  antiseptically. 

Wound -DIPHTHERIA  is  seldom  met  with  in  this  country.  It 
IS  not  caused  except  in  very  rare  instances  by  the  bacillus  of 
diphtheria,  but  mostly  b}^  ])yogenic  micro-organisms.  It  is 
thought  by  some  to  be  a  mild  form  of  hospital  gangrene  due  to  the 
ordinary  microbes  of  suppuration,  by  others  to  be  a  distinct  affec- 
tion depending  upon  a  specific  form  of  micrococcus  and  the  result  of 
bad  hygiene  and  want  of  cleanliness  in  the  treatment  of  the  wound. 
When  a  wound  is  so  attacked,  the  surface,  previously  granulating, 
becomes  covered  with  a  greyish-white,  opaque,  tenacious  mem- 
brane, similar  to  that  of  diphtheria.  This  membrane  consists  of 
granulation-cells  and  coagulated  exudation  in  which  are  found 
micrococci  in  chains  and  colonies.  The  affection  appears  to  be  only 
very  slightly  contagious,  and  does  not  affect  the  system  generally 
further  than  by  the  absorption  of  the  septic  products.  The  treatment 
consists  in  attention  to  the  general  hygiene,  and  dusting  the  wound 
with  iodoform  or  rubbing  it  over  with  a  stick  of  nitrate  of  silver. 

Malignant  pustule  or  charbon  is  a  specific  infective  disease 
due  to  inoculation  with  the  Bacillus  anthracis,  obtained  from  animals 
suffering  from  splenic  fever.  It  occurs  most  frequently  in  this 
country  amongst  those  whose  work  brings  them  into  contact  with 
hides  imported  from  countries  in  which  splenic  fever  is  common. 
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The  bacillus  may  enter  the  system  through  a  wound  or  abrasion 
of  the  skin,  a  pustule  occurring  at  the  point  of  inoculation.  The 
disease  may  then  remain  localized,  or  the  bacillus  may  enter  the 
blood  and  there  raj)idly  multiplying  give  rise  to  a  true  septicremia 
or  heemic  infection.  At  times  the  bacillus  is  absorbed  directly  into 
the  blood  through  the  alimentary  or  respiratory  mucous  membrane 
without  any  external  manifestation,  and  sets  ap  similar  constitu- 


FiG.  39. — Malignant  pustule.    From  a  case  under  the  care  of 
the  late  Mr.  Morraut  Baker. 

tional  symptoms,  the  affection  being  then  known  as  WooIsorter''s 
Disease.    (See  a  work  on  Medicine.) 

Symptoms. — A  red  itching  pimple  is  first  noticed,  generally  at 
the  situation  of  a  slight  scratch  or  abrasion  of  the  skin,  on  the  face 
or  somB_other  e^^  The  pimple  soon  becomes  converted 

into  a  vesicle,  whilst  the  surrounding  tissues  become  red  and 
brawny.  Gangrene  occurs  at  the  focus  of  inflammation,  and  around 
this  a  ring  of  secondary  vesicles  forms.  Thus,  when  the  so-called 
pustule  is  fully  developed,  it  presents  a  very  characteristic  appear- 
ance (Fig.  39).  In  the  centre  there  is  a  diy  black  slough,  around 
this  a  ring  of  vesicles,  and  around  this  again  an  area  of  redness, 
brawny  induration  and  much  oedema.    There  is,  however,  but 
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little  pain  and  no  sup2^uration.  The  neighbouring  l^iyDhatic 
glands  may  now  Ix'come  enlarged  and  tender ;  feverish  sjnnptoms 
rapidly  assuming  a  typhoid  type  set  in,  and  the  patient  dies  of 
sudden  syncope,  exhaustion,  or  it  may  be  of  oedema  of  the  glottis 
when  the  disease  affects  the  neck.  Should  any  doubt  exist  as 
to  the  nature  of  the  disease,  it  will  be  cleared  u^^  by  examining  the 
contents  of  the  vesicles  for  the  bacillus. 

The  Bacillufi  codhracis  (Fig.  40)  is  a  straight  rod-like  body,  varying 
^I'oni  ^  to  3^00  of  ii^ch  in  length.  In  artificial  cultures  it  grows 
out  into  long  threads  made  up  of  bacilli,  the  adjacent  ends  of  which 
are  sharply  cut  and  slightly  concave.  It  multiplies  by  fission  and 
when  in  contact  with  oxygen  by  spores.  It  is  readily  killed  by 
heat;  but  the  spores  resist  both  heat  and  drying,  though  they  are 
destroyed  by  prolonged  boiling,  a 
1  per  cent,  solution  of  corrosive  sub- 
limate and  some  other  antiseptics. 
The  bacillus  is  occasionally  also 
found  in  the  blood  and  in  various 
tissues  of  the  body  in  this  disease. 

The  Treatment  consists  in  the  free 
excision  of  the  j)ustule.  If  this  is 
done  in  time  the  patient  usually 
recovers.  Some  merely  scrape  with 
a  Volkmann's  spoon ;  others  cau- 
terize the  wound,  after  excision  or 
scraping,  with  chloride  of  zinc  or 
carbolic  acid.  Dusting  with  ipeca- 
cuanha powder  is  highly  si^oken  of 
by  some  surgeons.  When  consti- 
tutional symptoms  have  developed,  the  strength  must  be  supported 
by  fluid  nourishment  and  by  stimulants  when  indicated.  Sulphide 
of  soda  in  ten-grain  doses  has  been  recommended  on  account  of  the 
beneficial  effect  it  exercises  in  splenic  fever  in  animals. 

Actinomycosis  is  an  infective  disease  depending  upon  the 
presence  in  the  tissues  of  a  micro-organism,  the  actinomyces. 

Cause. — The  disease,  which  is  prevalent  in  cattle,  may  in  rare 
cases  be  transmitted  to  man  from  the  diseased  animal,  as  has 
been  said  to  occur  in  cowmen,  or  it  may  be  conyeyjecLbj:^ce^^ 
A  grain  of  barley  has  been  found  in  several  growths.  A  common 
site  of  inoculation  is  through  a  caiious  tooth,  but  the  parasite  may 
gain  admission  by  the  alimentary  and  respira,tory  tracts,  or  through 
a  cutaneous  wound. 

Pathology. — The  actinomyces,  having  entered  the  tissues,  sets  ujd 
a  progressive  inflammation  leading  to  the  formation  of  granulation- 
tissue,  connective  tissue  and  pus.  The  pus  contains  pale  yellow, 
or  sometimes  white  or  brown  grains,  which  are  visible  to  the  naked 


Fig.  40.  —The  antln-ax  bacilUis. 
X  1, 000,    (After  Sternberg. ) 
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eye  when  the  pus  is  spread  out  in  a  thin  layer,  the  larger  grains 
being  about  the  size  of  a  pin's  head.  These  grains  are  seen,  on 
careful  microscopical  examination,  to  be  made  up  of  fine  threads 
of  mycelium,  with  radiating  club-shaped  bodies  at  the  periphery. 
The  '  clubs '  are  at  times  absent  and  are  believed  by  some  to  be 
involution  forms  and  not  essential  to  the  disease  (Fig.  41). 

In  cattle  the  disease  affects  chiefly  the  lower  jaw,  but  it  has  also 
been  met  with  in  the  upper  jaw,  the  tongue,  the  respiratory_and 
alimentary  tracts,  and  in  the  subcutaneous  and  intermuscular 
tissues.  It  was  formerly  included  under  the  names  of  osteo- 
sarcoma, wooden  tongue,  bone  cancer,  tubercle,  &c. 

Symptoms. — Actinomycosis  may  appear  (1)  in  the  skin  (cuta- 
neous), as  for  instance  in  the  face  (Fig.  42),  breast,  or  abdominal 
wall ;  or  (2)  in  the  mucous  membrane  either  of  the  mouth,  pharynx, 
oesophagus,  bladder,  or  intestinal  tract ;  or  (3)  it  may  be  visceral, 


Fig.  41, — Actinomyces — the  ray  fungus. 


when  it  is  generally  found  in  the  liver  or  lung;  (4)  it  has  also  in  a 
few  rare  cases  been  found  in  the  brain.  When  it  occurs  in  the  mouth 
it  infiltrates  the  lower  jaw  as  a  rule,  and  it  is  then  commonly  met 
with  about  the  socket  of  a  carious  tooth.  A  great  deal  of  thickening 
occurs  in  the  surrounding  bone,  and  abscesses  are  formed  in  the 
neighbouring  connective  tissue.  On  the  opening  of  the  abscesses 
sinuses  are  left  leading  to  the  swelling,  which  is  found  to  consist 
in  part  of  tough  fibrous  tissue  and  in  part  of  soft  vascular  granula- 
tion-tissue filling  cavities  in  the  bone.  The  escaping  pus  coiitains 
the  grain -like  masses  of  the  fungus  whiclTare^  characteristic  oFthe 
disease.  When  the  disease  occurs  in  bones  other  than  the  jaw, 
it  gives  rise  to  a  growth  with  characters  similar  to  those  mentioned 
above.  When  it  begins  in  the  lung  it  may  spread  to  the  pleura 
and  then  extend  widely  in  the  chest  walls.  From  the  intestine 
it  may  invade  the  peritoneum  and  abdominal  walls.  In  whatever 
situation  it  begins,  if  left  alone,  it  steadily  spreads  until  it Jdl& 
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either  by  exlianstioii_Qi\b;i\inYolving  some  vital  oi'gan.  Metastases 
do  not  appear  to  occur  in  the  lymphatic  glands  communicating 
with  a  i^rimary  focus  of  actinomycosis,  but  a  pj-cemic  form  of 
actinomycosis  has  been  described. 

Diagnosis. — The  disease  perhaj^s  most  resembles  a  gumma,  tuber- 
culous ulceration,  or  a  fibre-  or  myxo-sarcoma  attendedby  profuse 
suppuration.  The  presence  of  the  parasite  in  the  pus  will  clear  \\]) 
any  doubt  as  to  the  nature  of  the  disease. 

Treatment. — The  most  efficient  treatment  is  the  complete  removal 
of  the  growth,  whilst  it  is  still  local,  by  excision  and  scraping.  In 


Fig.  42. — Actillunl^^(l^is  of  the  face.     (^Im-uhi  a  di-awing  of  a 
patient.    St.  Bartholomew's  Hospital  Museum.) 

the  lower  jaw  this  has  been  attended  with  complete  success.  When 
the  disease  is  too  extensive  to  admit  of  removal,  free  drainage  and 
antiseptics  should  be  used  as  palliatives,  and  large  doses  of  iodide 
^f-J22t§;^smm^^^^  This  drug  has  been  found  of  great 

^alue,  both  in  man  and  in  cattle,  and  should  always  be  given, 
R^hether  local  treatment  is  or  is  not  undertaken. 

Oeneral  Infective  Diseases. 
Septicaemia  or  septic  infection. — The  term  septicaemia  is  here 
■estricted  to  the  condition  generally  known  as  sej)tic  infection,  using 
he  term  "  septic"  in  its  old  sense  ;  septic  intoxication,  which  has 
litherto  been  included  under  the  term  septicaemia,  has  already  been 
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described  under  the  head  of  saprsemia.  Septicsemia.  in  this  sense, 
is  an  infective  disease  due  to  inoculation  with  pyogenic  (as  distlP- 
guished  from  sa^^rophytic  or  sej^tic)  micro-organisms,  which  multiply 
in  the  tissues  or  escape  into  the  lymphatic  or  hsemic  circulatio:^. 

It  must  be  clearly  understood  that  the  term  septicaemia  is  a 
clinical  one  given  to  well-known  conditions  easily  recognised  by 
their  symptoms.  Strictly  speaking,  that  is,  using  the  term  in  its 
pathological  or  bacteriological  sense,  sentlca-inia  means  lu^mic^ij^c- 
tion.  It  is,  therefore,  necessary  to  remember  that  what  is  clinically 
a  septicaemia  includes  two  distinct  pathological  processes  :  a  hsemic 
infection  and  a  local  infection  accompanied  by  severe  general  intoxica- 
tion. The  infection  which  forms  the  starting-point  of  the  disease  may 
remain  local,  or  it  may  for  some  reason  or  another  become  general, 
and  yet  the  symptoms  may  be  the  same  whatever  condition  j^revails. 
As  a  matter  of  fact,  micro-organisms  are  but  rarely  found  in  the 
blood  in  cases  which  on  clinical  grounds  are  diagnosed  as  septicaemia. 
The  severity  of  the  symptoms  depends  on  the  amount  of  toxins 
produced  by  the  micro-organisms,  and  so  far  as  this  is  concerned  it 
matters  little  whether  the  infection  remains  local  or  becomes  general. 

Cause. — The  essential  cause  of  clinically  so-called  septicaemia 
is  the  introduction  of  a  micro-organism  into  the  tissues  or  into 
a  wound.  This  organism  almost  always  belongs  to  the  group.-.Qf 
P3^ogenic  cocci.  This  living  virus  may  be  derived  from  the  body 
of  another  patient  who  is  suffering  from  or  has  died  of  the  disease 
or  some  other  pyogenic  infection,  such  as  erysipelas,  and  it  may 
be  conveyed  by  the  hands  of  the  surgeon  or  nurse,  or  by  imper- 
fectly-cleaned instruments,  sponges,  &c.  The  minutest  quantity 
of  the  living  contagium  is  sufficient.  Although  any  one  of  the 
pyogenic  cocci  is  capable  of  producing  septicaemia,  the  one  most 
to  be  feared  is  the  Streptococcus  pyogenes ;  it  causes,  far  more 
frequently  than  other  bacteria,  spreading  phlegmonous  inflamma- 
tions and  grave  forms  of  septicaemia.  The  importance  and  the 
frequency  of  streptococcus  septicaemia  accompanying  tuberculosis, 
diphtheria,  typhoid  fever,  scarlet  fever,  the  puerperal  state, 
erysipelas,  cellulitis  and  traumatic  infections  are  probably  not 
even  yet  sufficiently  appreciated  by  physicians  and  sui'geons. 
Septicaemia  produced  by  other  pyogenic  cocci  under  these  cir- 
cumstances, although  it  may  be  of  equal  severity  and  similar 
character,  is  less  common.  In^  view  of  the  fearful  pathogenic 
l^ossibilities  with  which  streptococci  may  be  endowed,  a  surgeon 
cannot  regard  their  presence  in  a  wound  or  inflamed  jDart  with  as 
little  concern  as  he  may  the  white,  or  even  the  yellow,  staphylococcus. 
Streptococcus  cases  are  in  general  more  dangerous  to  other  surgical 
patients  in  their  proximity  than  staphylococcus  cases,  and  are 
therefore  more  likely  to  require  isolation  (Welch). 

Pathology, — Various  pathological  conditions  may  be  associated 
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with  what  on  clinical  grounds  has  been  diagnosed  as  septicaemia. 
There  may  be  (1)  a  local  infection  by  pyogenic  cocci,  which  may 
be  spreading  or  phlegmonous.  The  cocci,  being  jDarasitic  in  nature 
and  capable  of  growing  in  the  living  tissues,  will  spread  beyond 
the  seat  of  infection  along  the  Ijanph- channels,  and  may  thus 
produce  fresh  foci  in  and  around  the  glands  or  wherever  they  find 
a  resting-jDlace.  Naturally  these  cocci  produce  their  poisonous 
substances ;  these  are  absorbed  and  lead  to  the  aggregate  of 
sjanptoms  which  constitutes  septictemia.  (2)  The  cocci  may  find 
their  way  into  the  circulation,  multiplying  in  the  blood,  so  as  to 
become  demonstrable  by  ordinary  methods  of  examination.  They 
are  then  carried  along  the  minutest  vessels  into  all  the  tissues  of  the 
body,  and  the  result  is  a  general  h^emic  infection.  In  such  cases 
they  reach  the  heart  by  the  venous  circulation  ;  they  may  infect 
the  cardiac  valves  and  produce  a  malignant  endocarditis,  which, 
as  will  be  shown  below,  in  its  turn  may  lead  to  jDytemia.  (3)  The 
inflammatory  process  leads  to  plugging  of  the  smaller  vessels  at 
the  seat  of  infection ;  these  thrombi  are  'septic,'  or  rather  infective, 
and  particles  may  be  carried  by  the  veins  into  the  right  side  of 
the  heart  and  thence  as  emboli  into  the  lung,  where  they  would 
produce  a  pysemic  abscess  {'pyannia).  Doubtless  pyogenic  cocci 
frequently  enter  the  blood-stream  from  the  seat  of  infection  in 
small  numbers  or  waves.  They  often  jDerish  in.  the  blood  without 
doing_  harm,  but  they  may  lodge  somewhere,  as  on  one  of  the 
cardiac  valves  or  on  one  of  the  serous  membranes,  multiply  there, 
and  j)roduce  a  secondary  inflammatory  lesion,  an  infective  endo- 
carditis, or  inflammation  of  a  serous  cavity.  If  it  should  be  an 
infective  endocarditis,  micro-organisms  will  soon  appear  in  the 
blood,  *.e.,  a  hsemic  infection  will  soon  result.  It  will  be  seen  then 
that  in  so-called  septicaemia  cocci  will  <->nly  Ix'  found  in  the  bloo.d, 
if  there  is  a  general  hsemic  infection,  ov  un  inft'ctive  endocarditis, 
or  Tf  one  should  hajipen  to  examine  the  blood  duiing  one  of  the 
waves  when  the  cocci  are  passing  into  the  circulation. 

The  post-mortem,  api^earances  are  similar  to  those  of  sapreemia. 
There  is  a  like  condition  of  congestion  of  the  nerve-centres,  gastro- 
intestinal tract  and  viscera,  with  petechijje  beneath  the  serous  mem- 
branes, and  staining  of  the  vessels  and  tissues.  Micro-organisms, 
both  micrococci  and  bacilli,  however,  may  be  found  in  the  blood  under 
the  conditions  mentioned  above.  The  serous  cavities  often  contain 
blood-stained  serum,  and  pleurisy  and  pneumonia  may  at  times  be 
present.    The  spleen  is  generally  greatl}^  congested  and  enlarged. 

The  symptoms  are  also  similar  to  those  of  saprsemia  ;  indeed,  it  is 
often  im2:)ossible  to  differentiate  between  them.  Septicajmia,  how- 
ever, may  be  suspected  when  there  is  evidence  of  infection  from 
some  source,  or  the  wound  is  of  such  a  size  as  to  render  it  impossible 
for  the  amount  of  septic  matter  necessary  to  set  up  septic  intoxi- 
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cation  to  be  formed  in  it.  It  would,  moreover,  appear  probable  that 
the  two  diseases  may  at  times  coexist  in  the  same  subject.  Sep- 
ticaemia begins  with  a  distinct  rigor,  which  may  be  repeated, 
followed  by  a  temperature  of  103°  to  104°  or  higher.  The  symptoms, 
the  chief  of  which  are  headache,  nausea,  vomiting,  delirium,  and 
sometimes  diarrhoea,  may  run  the  same  rapid  course  as  in  saprsemia, 
the  patient  passing  into  a  state  of  collapse ;  or  they  may  be  more 
chronic  and  less  severe  in  degree  though  similar  in  kind,  whilst 
leucocytosis  and  petechial  eruptions  of  the  skin,  or  bronchitis, 
pneumonia,  pleurisy,  or  pericarditis  may  supervene. 

Treatment. — Little  can  be  done  in  the  way  of  curative  treatment 
beyond  preventing  the  introduction  of  more  poison  by  taking  the 
same  local  means  to  disinfect  the  wound  as  were  mentioned  under 
sapmemia.  The  same  good  effects,  however,  must  not  be  expected, 
as  the  poison  once  introduced  multiplies  indefinitely,  and  hence 
the  disease  is  almost  invariably  fatal.  Large  doses  of  quinine  or 
salicylic  acid  or  sulphite  of  potash,  however,  may  be  given,  whilst 
the  strength  should  be  supported  by  fluid  nourishment  and  stimu- 
lants. Eecently  what  appear  to  be  promising  results  have  been 
obtained  with  injections  of  an  anti-streptococcus  serum,  which,  if  the 
lesion  in  question  be  due  to  the  strej)tococcus,  would  hold  out  hope 
of  success,  and  should  certainly  be  tried  early  and  in  sufficient  doses. 

Pyemia  is  distinguished  from  sej^ticsemia  by  the  formation_of 
secondary  {metastatic)  abscesses  in  various  tissues  and  organs  of  the 
body.  It  received  its  name  on  the  erroneous  supposition  that  it  was 
due  to  the  entrance  of  pus  into  the  blood,  seeing  that  it  generally 
originates  in  connection  with  a  suj^purating  wound,  and  is  later 
attended  with  purulent  collections  in  various  parts  of  the  body. 
It  is  to  be  regarded  as  a  special  stage  of  septicaemia,  and  previous 
to  the  formation  of  the  abscesses  the  two  diseases  are  often  clinically 
indistinguishable. 

Cause. — The  immediate  cause  is  no  doubt  the  entrance  of  a  poison 
into  the  blood,  and  since  f)yogenic  micrococci  have  been  found  in 
the  wound,  the  thrombosed  veins  leading  from  the  wound,  in  the 
blood,  the  tissues,  and  the  metastatic  abscesses,  it  is  now  held  that 
these  organisms  are  essential  factors  in  the  production  of  the  con- 
dition known  as  pyaemia.  There  are  no  specific  bacteria  of  either 
septicaemia  or  pyaemia.  The  same  organisms  are  found  in  both. 
Pyaemia,  however,  is  seldom  developed  except  where  the  patient  is 
exposed  to  unfavourable  hygienic  conditions,  amongst  which  may 
be  especially  mentioned  overcrowding  in  ill-ventilated  and  badly- 
drained  hospitals,  particularly  where  a  large  number  of  suppurating 
and  foul  wounds  are  congregated  together  in  the  same  ward ; 
whilst  the  general  debility  induced  by  insanitary  dwellings,  poor 
living,  town  life,  and  the  abuse  of  alcohol,  in  that  it  lowers  the 
resisting  power  of  the  tissues,  further  predisposes  to  the  disease. 
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Pytemia  is  generallj^  developed  in  connection  with  a  wound  which 
has  reached  the  stage  of  supimration  and  has  not  been  proj^erly 
drained  and  kept  aseptic.  It  is  probable,  therefore,  that  the  septic 
products  entering  the  system  with  the  pyogenic  micrococci  further 
lower  the  resisting  power  of  the  tissues.  The  micrococci,  most 
frequently  streptococci,  having  gained  admission  to  the  wound,  and 
probably  having  already  produced  a  condition  regarded  as  septi- 
caemia, infect  the  thrombi,  filling  the  veins  leading  from  the 
wound,  and  are  carried  away  with  detached  portions  of  the  thrombi 
into  the  venous  circulation.  The  emboli  become  lodged  in  the 
capillaries  of  the  tissues  and  organs,  and  being  infected  with  the 
pyogenic  organisms  from  the  wound,  set  up  suppuration  in  the  tissues 
around  the  vessels  in  which  they  lodge.  In  other  instances  it  is 
believed  that  pyogenic  micrococci  may  so  multiply  in  the  circulation 
or  enter  it  in  such  masses  that  they  are  sufficient  in  themselves, 
without  the  jiresence  of  any  clot,  to  plug  the  small  vessels,  and 
here  in  like  manner  cause  secondary  suppuration. 

Tliere  apjjoar  to  be,  therefore,  two  chief  elements  at  work  in 
pytemiu,  the  pyogenic  cocci  giving  rise  to  the  disseminated  sup- 
pui'ations,  and  the  toxins  developed  in  the  wound  and  generated 
by  the  cocci  themselves,  poisoning  the  whole  system.  Pyeemia 
is  especially  common  after  wounds  involving  bone,  owing  to  the 
liabilitj^  of  the  large  patulous  veins  of  bone  to  become  filled  with 
purulent  thrombi,  portions  of  whic  h  are  readily  carried  away  by 
the  blood-stream.  Hence  the  frequency  of  pyaemia  after  injuries 
of  the  cranium  involving  the  diploe,  compound  fractures,  amputa- 
tions, and  excisions,  when  antiseptics  and  drainage  are  neglected. 
Again,  the  poison  may  be  developed  in  retained  portions  of  the 
pj.acenta  left  after  childbirth,  and  may  then  enter  the  blood  by 
infecting  the  thrombi  in  the  uterine  veins.  Or  it  may  be  formed 
in  connection  with  oj)eTations  on  the  genito-urinary  tract,  on 
account  of  the  difficulty  of  keeping  such  wounds  aseptic.  Pytemia, 
moreover,  is  especially  frequent  after  infective^  osteomyelitis  and 
infective  periostitis,  even  before  the  suppurating  cavity  is  opened 
and  exposed  to  the  outer  air.  It  may  also  occur  in  connection  with 
erysipelatous  wounds,  diffuse  cellulitis,  and  hospital  gangrene,  and 
sometimes  after  gonorrhoea,  ulceration  of  the  intestines  in  typhoid 
fever  and  dysentery,  and  ulcerative  endocarditis.  Very  occasionally 
pyaemia  follows  the  most  trivial  oj)eration  or  injury,  as  the  sub- 
cutaneous division  of  a  tendon  or  a  portion  of  fascia.  Here  it  is 
probably  the  result  of  the  introduction  of  micro-organisms  at  the 
time  of  the  operation.  At  times  no  local  source  of  infection  can  be 
discovered  ;  the  disease  is  then  sjwken  of  as  idiopathic  pyaemia, 
and  it  is  believed  that  the  pyogenic  micro-organisms  gain  admission, 
as  in  infective  osteomyelitis,  periostitis,  and  ulcerative  endocarditis, 
through  a  mucous  surface  (see  above). 
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Pathology. — The  post-mortem  appearances  are  similar  to  those  in 
septicsemia,  plus  purulent  collections  in  one  or  more  situations,  or 
disseminated  through  the  body  as  multiple  small  abscesses.  Thus, 
there  is  the  same  rapid  tendency  to  putrefaction,  disintegration  of 
red  blood-corpuscles,  staining  of  the  vessels  and  tissues,  minute 
extravasations  {petechim)  beneath  the  serous  membranes  and  in  the 
skin,  congestion  of  the  viscera,  enlargement  of  the  spleen,  and  in 
many  cases  the  presence  of  micro-organisms  in  the  blood  and  various 
tissues  and  organs.  The  body  is  emaciated  and  the  skin  yellowish 
and  earthy  in  appearance. 

The  purulent  collections  may  be  found  in  the  serous  cavities,  in 
the  viscera,  in  the  joints,  and  indeed  throughout  the  body  generally. 
There  may  be  one  or  more  moderate- sized  collections  of  pus  ;  or  an 
organ.,  as  the  lung,  may  be  riddled  by  a  number  of  small  abscesses 
varying  m  size  from  a  pea  to  a  nut.  The_yisceral 
abscesses  are  most  common  in  the  lungs,  then 
in  the  liver,  and  next  in  the  sj^leen,  kidneys  and 
brain.  They  are  situated  in  the  periphery  of 
the  organs,  i.e.,  in  the  situation  of  the  terminal 
arterioles.  Where,  however,  pysemia  follows  a 
lesion  of  the  rectum,  the  abscesses  are  generally 
found  in  the  liver,  since  most  of  the  blood  from 
the  rectum  passes  first  through  that  organ.  The 
pus  is  sweet,  rarely  foetid,  and  may  resemble 
ordinary  pus,  or  it  may  be  thin  and  water5\ 
It  always  contains  pyogenic  micrococci.  When 
there  is  a  wound  it  is  usually  found  unhealthy 
and  surrounded  by  an  inflammatory  area ; 
micrococci  are  present  in  it.  The  veins  leading 
from  the  wound  are  usually  filled  with  thrombi, 
which  are  generally,  though  not  invariably, 
undergoing  purulent  softening,  and  then  contain  micrococci. 
Wliere  the  pyaemia  has  originated  in  infective  osteomyelitis,  infec- 
tive periostitis,  or  in  a  wound  involving  bone,  the  veins  in  the 
medulla  of  the  bone,  and  those  leading  from  the  bone,  are  usually 
also  found  filled  with  purulent  thrombi.  If  the  affected  veins  are 
followed  towards  the  heart,  the  end  of  the  thrombus  will  often  be 
seen  projecting  into  the  blood- current  in  the  larger  vein  at  the 
spot  where  the  smaller  joins  it  (Fig.  43).  Lastly,  coccus  colonies, 
i.e.,  collections  of  micrococci,  are  found  in  the  various  tissues  and 
organs. 

A  consideration  of  the  above  morbid  appearances  makes  it  appear 
probable  that  the  metastatic  abscesses  may  be  produced  in  several 
ways:  1.  Thrombosis  of  the  veins  leading  from  the  wound  is  set 
;up  by  one  or  more  of  the  conditions  that  commonly  produce 
thrombosis,  such  as  suppuration  around  a  vein,  an  abscess  breakmg 


43.— Throm- 
vein.  The 

thrombus  is  seen 
projecting  from 
the  smaller  into 
the  larger  vein. 
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into  a  vein,  death  of  the  part  from  which  the  vein  runs,  &c.  The 
thrombus  becomes  impregnated  with  the  septic  products  forming 
in  the  wound,  and  with  the  pyogenic  micrococci  introduced  from 
without.  The  septic  and  infective  changes  extend  uj)  the  thrombus ; 
portions  of  the  thrombus  where  it  projects  into  a  larger  vein  are 
detached  by  the  force  of  the  blood- stream  in  the  larger  vein  (see 
Fig.  43),  and  are  carried  away  in  the  blood,  and  become  lodged  in 
the  capillaries  of  the  lungs  or,  possibly,  escaping  through  them, 
in  the  capillaries  of  other  parts  of  the  body.  Those  emboli, 
being  of  a  septic  and  infective  nature_,  instead  of  leading  to  the 
changes  which  follow  ordinaiy  embolism,  give,  rise  to  septic  and 
infective  inflammation  terminating  in  suppui'ation  and  absces;^ 
{primary  ernholic  ahscesses).  2.  Masses  of  micrococci  which  have 
gained  entrance  either  directly  through  a  wound,  or  indirectly 
through  a  mucous  membrane,  as  in  the  case  of  infective  i")eriostitis, 
osteomyelitis,  &c.,  are  carried  from  the  primary  seat  of  disease  by 
the  lymphatics  or  blood-stream,  and  become  lodged  in  the  capillaries 
of  the  various  tissues  and  organs.  There  blood- corpuscles  aggregate 
around  them,  thus  forming  a  thrombus,  which  softens  and  sets 
up  infective  inflammation  and  suppuration.  3.  Portions  of  the 
softened  thrombus  in  the  lung-capillaries  become  detached,  and 
are  carried  by  the  blood- stream  to  other  parts  of  the  body,  where 
they  in  turn  form  emboli,  which  also  set  up  similar  infective 
inflammation  and  suppuration  (seco_??f/«r?/  e??i6oj/cj*iscesses).  4.  The 
diffuse  pui'ulent  collections  in  the  serous  and  sj^novial  cavities  are 
thought  as  a  rule  to  depend  upon  the  poisoned  condition  of  the 
blood  and  the  presence  of  micrococci,  not  upon  emboli.  5.  In 
other  instances,  again,  an  infective  or  ulcerative  endocarditis  maybe 
first  produced  in  the  manner  previously  described,  and  the  vegeta- 
tions on  the  cardiac  or  aortic  valves  give  rise  to  septic  emboli. 
Metastatic  abscesses  in  the  lungs  are  doubtless  due  to  septic  emboli 
carried  there  from  the  right  side  of  the  heart.  In  many  cases 
secondary  foci  are  not  found  elsewhere,  and  in  others  metastatic 
abscesses  are  found  both  in  the  pulmonary  and  systemic  vascular 
areas.  In  the  latter  case  the  infection  carriers  must  have  been  dis- 
seminated by  the  systemic  circulation,  either  after  an  ulcerative  endo- 
carditis has  first  been  produced,  or,  without  this,  by  micro-organisms 
passing  through  or  from  the  lungs  into  the  left  side  of  the  heart 
in  sufficiently  large  masses  to  plug  the  smallest  vessels.  6.  Again, 
organisms,  as  mentioned  above,  may  enter  the  circulation  from  the 
seat  of  infection ;  they  may  then  multiply  in  the  blood,  so  that  a 
general  hsemic  infection  results ;  or  they  may  for  some  reason  or 
another  be  carried  away  without  producing  a  general  hiemic  infec- 
tion, but  may  lodge  and  grow  in  some  internal  or  peripheral  part, 
arrested  there  probably  by  some  slight  local  lesion,  and  may  here 
produce  a  suppurative  metastasis.    Unless  _there  is  an  infective 
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endocarditis,  or  a  general  li[iemic  infection,  no  organisnaajdJ.L  be 
found  free  in  tlie  circulation.  7.  A  special  form  of  pyaemia  is 
hepatic  or  portal  pyEemia.  The  liver  does  not,  as  a  rule,  participate 
in  the  general  dissemination  of  suppurative  foci,  unless  the  seat  of 
infection  is  situated  in  the  portal  vascular  area,  as,  for  instance,  in 
the  intestinal  mucosa  or  the  vermiform  appendix. 

The  symptoms  usually  set  in  with  a  rigor,  generally  a  severe  one, 
during  which  the  temperature  rises  to  103°,  104°,  or  even  higher. 
Profuse  sweating  follows.  The  rigors  are  repeated  from  time  to 
time.  The  temperature  chart  represents  the  same  series  of  long  up 
and  down  strokes  characteristic  of  hectic  fever,  only  differing  in  that 
the  morning  temperature  in  pysemia  seldom  reaches  normal.  The 
pulse  is  quick;  the  tongue  is  red  or  glazed,  and  later,  dry  and 
brown  ;  wasting  rapidly  sets  in  ;  the  skin  often  assumes  an  earthy 
or  jaundiced  hue;  the  face  is  anxious,  perhaps  flushed,  or  pale; 
extravasations  from  the  capillaries  of  the  skin  occur,  producing 
petechise ;  and  other  emptions,  though  less  common,  as  patches  of 
erythema  or  purpura,  may  appear  from  time  to  time,  with  aphthfe  or 
ulceration  of  the  fauces.  The  breath  and  the  exhalations  of  the  body 
have  a  peculiar  sweet  odour,  and  albumen  may  be  found  in  the  urine. 
At  about  the  end  of  a  week  metastatic  abscesses  form  in  various  parts, 
as  the  lungs,  liver  and  joints ;  or  diffuse  suppuration  may  be  set  up 
in  the  serous  cavities,  and  signs  of  pericarditis,  pleurisy,  or  peri- 
tonitis ensue.  Diarrhoea  sets  in,  then  delirium,  and  the  patient 
dies  exhausted  usually  during  the  second  week.  In  the  meanwhile, 
the  wound,  if  one  exists,  is  generally  foul  and  suppurating,  though 
later  it  may  become  dry  and  cease  to  form  pus :  in  some  chronic 
cases,  which  are  rare,  however,  the  wound  may  heal.  ThQ prognosis 
is  extremely  imf avourable  ;  acute  cases  are  always  fatal,  each  rigor 
making  the  chance  of  recovery  more  hopeless.  At  times,  however, 
the  disease  may  run  a  chronic  course  [chronic  jjycemia),  differing 
from  the  acute  in  degree  rather  than  in  kind.  Thus  the  rigors  are 
less  frequent  or  none  may  occur.  The  viscera,  as  a  rule,  are  not 
affected,  and  the  abscesses  show  a  special  predilection  for  the  joints. 
The  patient  may  die  after  some  weeks,  or  may  linger  for  some 
months,  or  very  slowly  recover  after  one  or  more  relapses,  with 
probably  stiffness  of  one  or  more  joints.  Or  he  may  subsequently 
die  of  i^hthisis,  albuminuria,  or  lardaceous  disease. 

Treatment. — Little  or  nothing  can  be  done  in  the  way  of  treat- 
ment in  acute  cases,  when  once  the  pysemic  process  is  fully  estab- 
lished, beyond  supporting  the  strength  by  fluid  nourishment  and 
stimulants,  opening  abscesses  as  they  are  formed,  and  placing  the 
patient  under  the  most  favourable  hygienic  conditions  possible. 
Measures  should,  of  course,  be  taken  to 'drain  the  wound  and  render 
it  aseptic  if  this  has  been  neglected.  Quinine  in  large  doses  is 
generally  advised,  but  little  must  be  expected  from  it.    There  is 
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reason  to  hope,  however,  that  in  the  early  stages,  when  the  disease 
is  due  to  the  streptococcus,  the  copious  use  of  the  anti- streptococcus 
serum  will  be  of  service.  In  infective  osteomyelitis  and  periostitis 
am23utation  through  the  joint  above  the  affected  bone  should  bo 
done  if  pyaemia  ajDpears  imminent  but  has  not  fully  declared  itself. 
As  the  pyaemia  here  is  generally  due  to  the  Staphylococcus  pyogenes 
aureus,  an  anti-streptococcus  serum  is  not  of  service.  In  chronic 
cases,  when  convalescence  has  ensued,  a  sea-voyage  or  residence 
at  Aix-la-Chapelle  or  other  suitable  spa  may  be  of  benefit. 

Glanders  is  a  specific  infective  disease  common  amongst  horses, 
and  ocaasionally  communicated  to  man  by  inoculation  through  a 
wound  or  the  unbroken  mucous  membrane.  The  virus  is  believed 
to  be  a  specific  form  of  micro-organism,  the  IkicUlus  mallei,  since 
this  bacillus  after  several  cultivations  retains  the  power  of  repro- 
ducing the  disease  in  the  horse.  The  disease  may  run  an  acute  or 
chronic  course.  It  is  nearly  always  acute  in  man  and  chronic  in 
the  horse.  The  acute  form  is  characterized :  ( 1 )  by  a  thin  serous 
discharge,  raj^idly  becoming  foul,  jDurulent,  and  sanious,  from  the 
na&al  mucous  membrane,  with  enlargement  of  the  submaxillary 
glands;  (2)  by  a  pustular  eruption,  resembling  that  of  small-pox, 
on  the  skin  and  mucous  membrane  of  the  respiratory  and  digestive 
tract ;  and  (3)  by  the  formation  of  circumscribed  nodules  in_tl]ie 
lymphatics  of  the  subcutaneous  and  muscular  tissue,  which  usually 
soon  break  down  into  abscesses  and  foul  ulcers.  These  signs  are 
ushered  in  and  accompanied  by  fever,  which  rapidly  assumes  a 
typhoid  tyjDe,  and  is  sometimes  preceded  by  a  rigor.  Symjitoms  of 
pneumonia  or  pleurisy,  or  vomiting  and  diarrha^a  ensue,  according 
as  the  respiratory  or  alimentary  tract  is  chiefly  affected,  and 
(ieath_  usually  takes43laeejKithin  a  weakfrom  saprtemia,  sej^ticsemia, 
or  pyaemia.  In  the  chronic  form  the  constitutional  symptoms  are 
less  severe,  and  the  patient  may  linger  for  months,  or  even  recover. 

In  the  horse  the  disease  is  spoken  of  by  veterinary  surgeons  as 
'\farcy''  when  the  lymphatic  vessels  and  glands  are  principally 
affected,  the  swellings  opposite  the  valves  in  the  lymphatics  form- 
ing the  so-called  farcii-huds  ;  "  and  as  glanders,  when  the  disease 
falls  chiefly  upon  the  nasal  mucous  membrane.  In  man  the  two 
processes  generally  occur  together  as  above  described. 

Treatment. — Beyond  sujiporting  the  patient's  strength  with  con- 
centrated fluid  nourishment,  opening  abscesses  as  they  occur, 
dressing  the  ulcers  antiseptically,  and  syringing  out  the  nasal 
chambers  with  antiseptic  lotions,  little  or  nothing  can  be  done,  as 
no  treatment  appears  to  have  been  hitherto  of  any  avail.  It  has 
been  recently  shown  that  a  chemical  substance  [mallein)  present  in 
the  artificial  cultures  of  the  glanders  bacilli  jDroduces  no  reaction 
when  injected  into  the  tissues  of  healthy  animals:  but  when 
injected  into  the   tissues  of  animals  affected   with   glanders  a 
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decided  rise  of  temperature  takes  place.  A  means  of  making  an 
early  diagnosis  is  thus  afforded,  and  by  its  use  the  disease  might 
probably  be  stamped  out  of  infected  stables. 

Hydeophobia  is  a  specific  infective  disease,  always  propagated 
by  inoculation,  and  probably  due  to  a  specific  micro-organism. 
It  has  received  its  name  from  the  prominent  symptoms  which  the 
pharyngeal  spasms  produce.  It  is  called  rabies  in  dogs  because  no 
fear  of  water  is  shown,  and  because  in  them  there  may  be  great 
excitement.  The  disease  is  generally  received  by  man  from  the  dog, 
occasionally  from  the  wolf,  and  more  rarely  from  the  cat  or  fox,  and 
by  these  animals  it  may  be  given  to  horses,  deer,  &c.  The  inocula- 
tion is  generally  through  a  bite  by  which  the  saliva  containing^  the 
virus  reaches  the  lymphatics.  At  times  it  has  occurred  through  a 
scratch  which  has  been  only  licked  by  the  affected  animal,  and  once 
through  making  ^post-mortem  examination  on  a  subject  who  had 
died  of  the  disease.  Of  all  persons  bitten  by  rabid  animals,  about 
15  per  cent,  only  suffer  from  the  disease,  a  fact  which  probably  in 
chief  part  dej^ends  upon  the  saliva  being  wiped  off  the  teeth  as  they 
pass  through  the  clothes.  The  most  dangerous  wounds  are  those 
on  the  face  and  hands,  and  on  the  bare  legs  of  children,  the  average 
mortality  of  bites  on  the  face  being  as  high  as  60  to  80  per  cent. 
Multiple  and  lacerated  wounds  are  naturally  most  to  be  feared,  as 
inoculation  in  them  is  more  likely  to  take  place.  Also  the  nearer 
the  bite  is  to  the  central  nervous  system,  the  more  easily  and 
rapidly  does  the  poison  reach  the  brain  and  begin  to  take  elfect. 
Indeed  the  only  certain  method  of  producing  the  disease  in  animals 
is  by  inoculation  under  the  dui^a  mater.  It  was  the  discovery  of 
this  fact  which  led  M.  Pasteur  to  make  his  investigations. 

The  average  j^eriod  of  incuhation  varies  from  two  weeks  to  six 
months.  Although  it  is  said  that  the  incubation  period  has  been  as 
short  as  two  days,  and  as  long  as  twenty  years,  two  weeks  to  two 
years  may  practically  be  given  as  its  limits.  There  are  no  symptoms 
during  this  period.  The  vesicles  or  lyssee  said  to  occur  under  the 
tongue  from  the  third  to  the  ninth  day  after  the  bite  do  not  appear 
to  be  a  constant  phenomenon.  The  virus  has  no  influence  on  the 
healing  of  the  wound,  the  bite  of  a  mad  dog  healing  like  other 
wounds,  either  by  first  intention,  or,  if  the  tissues  are  badly 
lacerated,  slowly  and  painfully. 

^  Seeing  therefore  that  there  are  no  symptoms  during  the  incuba- 
tion period,  and  that  in  the  early  stages  of  rabies  there  are  no 
naked-eye  post-mortem  signs,  the  only  way  of  ascertaining  if  the 
bite  is  that  of  a  mad  dog  is  to  watch  the  animal.    If  the  dog  is  killed 
at  once  the  patient  will  suffer  much  mental  anxiety.    He  must  wait  i 
for  three  weeks  before  the  point  can  be  determined  by  inoculation  j 
experiments  on  rabbits,  or  he  may  undergo  Pasteur's  treatment  i 
unnecessarily.    Moreover,  to  wait  three  weeks  may  be  too  late  for  ] 
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wounds  of  the  face.  Every  suspected  dog,  therefore,  should  be  con- 
fined in  a  strong  cage.  If  mad  he  will  show  advancing  symptoms, 
and  die  in  three  or  four  days.  It  is  important,  therefore,  to 
recognize  the  symptoms  of  rabies  in  the  dog. 

t^ymptoms  of  rabies. — The  earliest  symptoms  are  restlessness, 
dulness,  and  a  tendency  to  shun  the  light.  The  dog  often  roves 
far  and  wide,  and  has  a  morbid  appetite  for  pieces  of  stick,  hay, 
stones,  &c.  In  the  next  stage  he  may  rush  wildly  about,  biting 
other  dogs,  inanimate  objects,  or  men,  frequently  those  to  whom 
he  has  been  previously  attached.  The  appetite  is  lost ;  there  is  a 
desire  to  drink,  and  the  muzzle  is  put  into  the  water,  but  none  is 
taEen.  Finally  he  becomes  paralyzed,  the  lower  jaw  begins  to 
drop,  the  bark  changes  to  a  characteristic  hoarse  howl  from  pharyn- 
geal paralysis  ;  next  the  limbs  fail,  and  finally  the  muscles  of 
respiration.  Sometimes,  however,  advancing  paralysis  is  the  only 
symptom,  the  power  of  barking  being  then  lost.  This  form  of  the 
disease  is  called  dumb  rahits. 

Post-mortem  signs  of  rabies, — The  stomach  contains  hay,  sticks, 
stones,  &c.,  and  its  mucous  membrane  is  congested  and  scattered 
over  with  small  hemorrhages.  The  trachea  is  congested  and  may 
also  be  dotted  over  with  small  haemorrhages.  The  nervous  system, 
especially  the  cord  and  medulla,  show  signs  of  acute  myelitis.  This 
begins  with  an  exudation  of  leucocytes  into  the  sheaths  of  dilated 
vessels,  then  haemorrhage,  and  finally  softening.  If  a  portion  of 
the  medulla  or  cord  is  required  for  inoculating  purposes,  a  piece 
should  be  placed  at  once  in  a  20  p.c.  solution  of  glycerine  and  kept 
there  for  three  or  four  da^^s  to  kill  septic  micro-organisms  ;  an 
emulsion  is  then  made  and  a  drop  or  two  injected  under  the  dura 
mater  of  a  rabbit,  which  will  die  in  from  eighteen  to  twenty-one 
days,  showing  first  excitement  and  then  paralysis  of  the  hinder 
limbs,  extending  later  to  the  fore-limbs  and  head. 

Patlioloijy  of  hydrophobia. — The  j)i'incipal  post-mortem  changes 
have  been  found  in  the  medulla,  especially  about  the  region  of  the 
glosso-pharyngeal,  ]3neumo-gastric  and  hypo-glossal  nuclei,  and 
in  the  cerebral  cortex.  They  consist  in  the  infiltration  of  the  j^eri- 
vascular  sheaths  with  leucocytes,  thrombosis  of  the  medium-sized 
vessels,  small  htemorrhages,  and  degeneration  of  the  nerve  cells; 
in  short,  as  in  animals,  of  an  acute  myelitis.  The  theory  now 
generally  held  with  regard  to  the  pathology  of  the  disease  is  that 
the  poison,  after  remaining  for  a  variable  time  dormant  in  the 
wound,  multiplies  or  matures ;  and  then  that  either  it  or  its  pro- 
ducts slowly  enter  the  blood  and  set  up  a  specific  inflammation  in 
the  medulla  and  cerebral  cortex,  whereby  their  power  of  resistance 
to  reflex  irritation  is  diminished  or  lost.  Hence  the  occurrence  of 
the  spasms  on  the  slightest  provocation.  Finally,  that  should  the 
patient  not  succumb  to  spasm  of  the  glottis  or  muscles  of  respiration, 
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the  a:ffected  nerve-centres  become  exhausted  and  no  longer  respond 
at  all  to  the  reflexes  necessary  to  carry  on  life,  and  the  heart's  action 
in  consequence  ceases.  The  nature  of  the  poison  is  not  known, 
though  the  belief  is  gaining  ground  that  the  disease  depends  in 
some  way  upon  a  micro-organism,  since  rod-like  bodies  have  been 
discovered  in  connection  with  the  heemorrhagic  lesions  in  the  cere- 
bral cortex,  and  a  micro-organism  has  been  isolated  by  inoculating 
fowls  with  the  virus  taken  from  rabid  animals. 

Symptoms  of  hydropho'bia. — At  first  there  may  be  pricking  pain, 
perhaps  some  redness  and  tumidity,  at  the  site  of  the  wound,  which 
has  generally  long  since  healed.  The  patient,  if  an  adult,  has  often 
much  mental  anxiety,  and  with  the  onset  of  the  symptoms  may 
become  melancholic.  As  the  disease  becomes  fully  developed  the 
symptoms  point  to  disturbance  in  the  medulla,  especially  about 
the  centres  for  deglutition  and  respiration.  Thus  there  is  increas- 
ing difficulty  in  swallowing  in  consequence  of  pharyngeal  spasm, 
and  a  peculiar  click  in  respiration  in  consequence  of  spasm  of  the 
diaphragm.  The  pharyngeal  spasms  are  at  first  only  excited  by 
attempts  to  swallow,  but  subsequently  the  sight  of  water  and  the 
sound  of  its  trickling  from  one  vessel  to  another,  a  blast  of  cold  air, 
or  a  sudden  light,  is  sufficient  to  set  them  up.  Swallowing  is  now 
quite  impossible,  and  viscid  saliva  is  forcibly  h^vpked_up^  an^xpec- 
torated  about.  The  spasms,  which  begin  in  the  pharynx,  extend  to 
the  muscles  of  respiration  and  then  become  general;  the  pain  is 
agonizing  and  the  patient  may  have  hallucinations  or  violent 
delirium,  but  often  remains  sensible  of  his  dreadful  condition  to 
the  end.  Paralysis  finally  ensues,  and  death  usually  occurs  from 
involvement  of  the  respiratory  muscles.  The  spasms  sometimes 
diminish  as  the  paralysis  advances,  and  the  patient  may  sink  into  a 
delusive  calm,  during  which  the  power  of  swallowing  may  be 
regained.  Sometimes  the  chief  symptom  throughout  is  advancing 
paralysis.    Such  cases  resemble  dumb  rabies  of  dogs. 

Death  may  be  due  in  the  earlier  stages  to  spasm  of  the  glottis  or 
muscles  of  respiration ;  later  to  paralysis  of  the  muscles  of  respira- 
tion or  to  exhaustion. 

Diagnosis. — The  intermittent  character  of  the  spasms  [clonic  spasms), 
the  hallucinations,  and  the  escape  of  viscid  saliva  from  the  mouth, 
will  generally  serve  to  distinguish  hydrophobia  from  tetanus  follow- 
ing the  bite  of  a  dog,  and  from  false  or  hysterical  hydrophobia. 
In  the  latter  case,  too,  the  convulsions  will  cease  if  the  patient  is 
put  under  chloroform. 

The  prognosis  when  the  disease  has  once  developed  is  hopeless. 
There  is  no  authentic  case  of  recovery  from  hydrophobia. 

The  treatment  may  be  divided  into  the  preventive  and  palliative. 
Preventive  treatment. —If  the  patient  is  seen  immediately  after  the 
bite,  we  should  endeavour  to  remove  the  poison  from  the  wound,  or 
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else  destroy  it.  This  may  be  attempted  by  suction,  a  procedure 
which  appears  to  be  quite  safe  provided  there  is  no  crack  or  abrasion 
about  the  lips  or  tongue ;  or  if  at  hand,  a  cupping-glass  may  be 
applied.  The  parts  should  afterwards  be  excised  or  thoroughly 
cauterized,  the  best  caustics  being  nitric  acid,  nitrate  of  silver, 
caustic  potash,  and  pure  carbolic  acid.  It  has  been  advised  that  if 
the  wound  has  already  healed  when  the  patient  is  seen  the  cicatrix 
should  be  cut  out ;  but  it  is  more  than  questionable  if  this  pro- 
cedure is  of  any  value,  especially  as  it  appears  that  if  inoculation 
by  M.  Pasteur's  method  is  resorted  to  before  symptoms  come  on, 
the  disease  may  be  effectually  prevented  from  developing. 

Pasteur^s  treatment. — This  consists  in  obtaining  a  virus  of  fixed 
streiigth  and  then  attenuating  it  so  that  it  can  be  safely  inoculated. 
To"obtain  the  fixed  virus  the  disease  is  transmitted  through  a  series 
of  rabbits,  the  period  of  incubation  becoming  less  and  less  as  the 
virus  increases  in  intensity,  till,  after  passing  through  upwards  of 
eighty  rabbits,  the  period  of  inoculation  is  found  to  be  constant 
and  the  virus  of  maximum  intensity.  A  rabbit  inoculated  with 
this  fixed  virus  always  develops  symptoms  on  the  seventh  day  and 
I  dies  on  the  tenth.  To  attenuate  the  virus  a  portion  of  spinal  cord 
of  a  rabbit  inoculated  with  the  fixed  virus  is  suspended  in  a 
sterilized  bottle  over  caustic  potash.  As  the  cord  dries  the  virus 
becomes  less  virulent,  so  that  after  two  days'  dr^'ing  a  rabbit 
inoculated  with  it  dies  in  from  11  to  17  days;  after  7  days'  drying 
from  23  to  29  days  ;  after  1 1  days'  drying  from  30  to  35  days ;  until 
after  12,  13,  or  14  days'  drying,  its  virulence  is  completely  lost.  An 
emulsion  is  made  of  0"5  centigrams  of  spinal  cord  in  2  cubic  centi- 
metres of  sterilized  beef-tea,  and  a  drop  or  two  is  subcutaneously 
injected  under  the  skin  of  the  abdomen  or  flank.  The  cords  are 
used  in  an  ascending  series  from  the  fourteenth  or  fifteenth  day  of 
drying  upwards,  until  on  the  ninth  day  of  treatment  a  cord  which 
has  been  dried  for  only  three  days  is  used.  The  treatment  is  continued 
for  16  days.  The  above  is  known  as  the  Simple  method.  For  face- 
bites  a  more  rapid  method  has  been  found  necessary  to  prevent  the 
disease.  In  this,  which  is  called  the  Intmsin'  method,  a  cord  of 
only  three  days'  drying  is  used  on  the  sixth  day,  and  the  treatment 
is  continued  with  two  days'  intermission  until  the  twentieth  day. 
This  method,  however,  appears  to  be  somewhat  dangerous,  a  few 
patients  so  treated  having  died  with  symptoms  of  the  paralytic  form 
of  the  disease  similar  to  that  induced  in  animals  by  inoculation. 

Palliative  treatment. — When  hydrophobia  has  supervened,  all  that 
can  be  done  is  to  relieve  symptoms.  Thus  the  patient  should  be 
placed  in  a  darkened  room,  and  every  source  of  irritation  that 
may  cause  spasm  avoided.  Opium  and  morphia  should  also  be 
^iven  for  the  same  purpose.  Chloral,  chloroform,  eserine,  pilo- 
carpine, curare,  and  many  other  drugs  have  been  given ;  but  all 
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are  useless,  and  some,  as  chloroform  and  curare,  are  not  unattended 
with  danger. 

Tetanus  is  a  disease  in  which  the  voluntary  muscles  are  thrown 
from  time  to  time  into  a  state  of  intense  spasm,  whilst  they  remain 
in  the  intervals  in  a  condition  of  constant  contraction  {to7iic  spasm). 

Cause. — Tetanus  was  formerly  attributed  to  a  lesion  of  the 
peripheral  nerves  ;  but  it  is  now  known  to  be  a  toxic  infection, 
depending  upon  a  specific  virus  generated  by  the  growth  of 
the  tetanus  bacillus.  It  is  especially  prevalent  in  hot  climates, 
and  amongst  the  negro  races ;  it  occurs  more  often  in  men  than  in 
women,  and  in  military  than  in  civil  practice.  It  is  especially 
common  after  lacerated  and  j^unctured  wounds  and  burns ;  but  it 
has  been  met  with  after  every  kind  of  wound,  from  a  mere  scratch, 
or  the  ligature  of  a  pile  or  the  umbilical  cord,  to  amputation  of  the 
thigh  or  other  capital  operation.  Tetanus,  however,  has  been  more 
often  observed  when  the  wound,  whatever  its  cause  and^haracter, 
is  in  a  septic  condition.     Exposure  to  cold,  damp,  and  sudden 

changes  of  temperature  were  be- 
lieved to  influence  its  production, 
and  where  tetanus  occurs,  as  it 
sometimes  does,  without  an  appa- 
rent wound,  were  regarded  by 
some  as  the  essential  cause.  It 
would  appear,  however,  that  such 
conditions  merely  act  as  depress- 
ing agents,  and  that  the  micro- 
organism in  these  cases  gains 
admission  through  a  scratch  or 
abrasion  which  has  been  over- 
looked. 

Fig.  44.  —The  tetanus  bacillus.  Tetanus  is  inpculable  from  animal 

X  1,000.    (After  Sternberg.)         to    animal,  and    probably  from 

animals  to  man,  since  a  veterinary 
surgeon  has  lately  died  of  tetanus  after  making  a  j^ost-inortem 
examination  of  a  horse  dead  of  the  disease. 

Pathology. — But  little  is  discoverable  on  post-morUm  examination. 
At  times  the  nerves  leading  from  the  wound  have  been  found  con- 
gested, at  other  times  unaltered  in  appearance.  Hypersemia  of  the 
medulla  and  cord,  exudation  in  and  degeneration  of  the  grey 
matter,  and  haemorrhages  in  the  white  columns,  have  been  noted 
in  some  cases;  whilst  in  others  nothing  abnormal  in  the  nerve- 
centres  has  been  discovered.  The  modem  vietu  of  the  pathology  of 
tetanus  is  that  it  is  a  toxic  infection  due  to  a  specific  virus  which 
affects  the  medulla  and  cord  in  a  way  similar  to  strychnine.  The 
virus  [tetanin,  tetano-toxin)  is  a  chemical  compound,  but  according 
to  the  researches  of  Yaillard,  Vincent,  Brieger  and  others,  is  neither 
an  alkaloid  nor  an  albumose,  but  is  allied  to  snake-poison  or  an 
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exzyme.  It  is  generated  in  a  wound  by  the  growth  of  the  tetanus 
bacillus.  It  is  only  within  recent  years  that  an  absolutely  pure 
culture  of  the  bacillus  has  been  obtained  by  Kitasato,  but  since  then 
its  cultivation  has  become  easy  (Fig.  44).  The  bacillus  occurs  as 
.long  delicate  threads  with  slightly  rounded  ends.  When  sporing, 
these  threads  break  up  into  short  rods  which  usually  develop  a 
spore  at  one  end,  giving  them  a  drumstick  shape.  It  is  anaerobic, 
and  hence  rapidly  loses  its  virulence  on  exposure  to  air.  Its  special 
habitat  would  appear  to  be  qrdiniiry_earth,  thus  serving  to  explain 
the  frequency  of  tetanus  in  the  wounded  who  have  been  allowed  to 
lie  on  the  ground  after  battles.  It  has  been  found  in  the  surround- 
ings of  horses,  the  floor  of  stables,  and  in  soil  taken  from  beneath 
the  floor  of  hospital  wards  in  which  cases  of  tetanus  have  occurred. 
The  bacilhis  only  exists  in  the  soil  or  in  the  wound  ;  not  in  the  blood 
or  nervous  system.  The  l)aciHi  ])rolitcrato  or  grow  only  at  and 
around  the  site  of  inoculation,  and  do  not  spread  into  the  blood  or 
invade  the  organs  ;  again,  they  do  not  sur\  ive  long  in  the  wound, 
for  a  few  days  after  infection  they  cannot  be  discovered  either  micro- 
scopically or  by  artificial  cultivation.  The  bacilli  manufacture  a 
toxiii^  which  is  absorbed,  and  passing  along  the  perineural  lymphatic^ 
reaches  the  spinal  cord,  and  acting  on  the  motor  cells  producers  -the 
cEaracteristic  spasms.  Gutting  out  the  nerves  of  a  limb  of  an 
animal  which  has  been  inoculated  in  that  limb,  delays  the  onset  of 
tetanus  considerably,  and  thus  a  former  method  of  treatment,  the 
excision  of  nerves,  finds  some  pathological  support.  Experimentally 
all  the  sym]3toms  of  tetanus  can  be  j^roduced  by  injections  of  the 
germ-free  toxins  of  tetanus  cultures.  The  toxin  does  not  cause 
spasms  immediately  after  inoculation,  and  with  small  doses  it  may 
require  days  before  any  appear.  In  experimental  animals  the 
spasms  become  apparent  first  in  the  muscles  nearest  the  seat  of  . 
inoculation.  It  is  curious  that  animals  may  be  carefully  inoculated 
with  large  doses  of  toxin-free  spores  or  bacilli  without  contracting  { 
tetanus,  while  a  few  such  spores  or  bacilli  inoculated  together  with  | 
other  organisms,  such  as  the  Bacillus  coU  communis  or  pyogenic  cocci, 
will  readily  produce  tetanus.  Clinically ,  also,  tetanus  complicated  ^ 
by  septic  or  suppurating  wounds  is  severer  than  tetanus  associated 
with  a  slight  or  clean  wound.  The  tetanus  toxin  can  frequently  be 
found  in  the  blood  both  during  life  and  after  death,  and  is  not 
eliminated  to  any  appreciable  degree  by  the  urine. 

The  symptoms  usually  begin  by  a  feeling  of  stiffness  in  the 
muscles  of  the  neck ;  the  patient  complasins  that  he  is  unable  to 
open  his  mouth  widely  [trismus),  and  that  his  throat  feels  sore  on 
swallowing.  On  examination,  the  muscles  of  the  neck,  the  mas- 
seters,  and  perhaps  the  abdominal  muscles,  are  found  hard  and 
rigid,  and  the  face  presents  a  characteristic  expression  from  the 
angles  of  the  mouth  being  drawn  slightly  upwards  by  the  contraction 
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of  the  facial  muscles.  Later,  other  of  the  voluntary  muscles, 
especially  those  of  respiration,  become  affected,  and  distinct  spasms, 
attended  with  severe  pain  and  varjdng  in  duration,  occur  from  time 
to  time.  The  spasms  are  induced  by  the  slightest  irritation,  a 
breath  of  air,  the  least  noise,  the  merest  touch,  and  the  remissions 
become  shorter,  or  only  partial,  as  the  disease  is  fully  established. 
During  the  spasms  the  face  assumes  an  expression  of  intense 
anguish  [risus  sardonicus),  the  respirations  and  pulse  are  quickened, 
and  the  body  is  variously  contorted.  Thus,  when  the  spinal 
muscles  are  chiefly  affected  the  back  becomes  arched,  so  that  in 
severe  cases  the  patient  rests  only  on  his  head  and  heels  {opistho- 
tonos) ;  more  rarely  the  body  is  bent  forward,  being  rolled  up  as  it 
were  like  a  ball  {emprosthotonos) ;  whilst  still  more  rarely  it  may  be 
drawn  to  one  or  other  side  (pleurosthotonos).  The  skin  is  bathed  in 
perspiration,  the  urine  concentrated  and  high-coloured,  and  the 
bowels  obstinately  confined.  The  temperature  may  remain  normal, 
or  be  but  slightly  raised ;  though  sometimes  shortly  before  death 
it  runs  very  high,  and  has  been  known  to  register  112°  Fahr.  The 
patient  is  unable  to  sleep,  but  the  intellect  continues  clear  to  the 
end.  Death  may  occur  from  spasm  of  the  glottis,  spasm  of  the 
respiratory  muscles,  or  from  exhaustion  or  syncope.  Eecovery 
hardly  ever  takes  place  when  the  symptoms  are  acute,  but  if  the 
patient  suiwive  till  the  twelfth  day  the  prognosis  is  more  favourable, 
and  becomes  more  and  more  so  every  day. 

Varieties. — Clinically  several  forms  of  tetanus  maybe  recognized. 
In  traumatic  tetanus  a  wound  is  always  found,  which  may  be  no  more 
than  a  mere  scratch  or  puncture,  or  a  severe  suppurating  or  septic 
lesion.  In  idiopathic  or  rheumatic  tetanus  no  wound  is  visible,  but  it 
is  erroneous  to  assume  that  infection  has  taken  place  without  a  breach 
of  surface.  Teta,nus  neonatorum  occurs  in  new-born  infants,  the 
umbilical  cord  being  the  seat  of  infection;  tetanus  puer per alis  in 
lying-in  women,  the  bacilli  being  carried  generally  through  negli- 
gence to  the  raw  uterine  surface.  Cephalic  tetanus  follows  an  injury 
of  the  face  or  head,  and  is  characterized  by  the  presence  of  facial 
paralysis.  From  a  prognostic  point  of  view  it  is  important  to 
distinguish  between  acute  and  chronic  forms  of  tetanus.  A  case 
is  acute  if  (a)  the  incubation  is  short,  under  seven  days,  and 
{h)  the  onset  of  general  spasms  quick,  twenty-four  to  forty-eight 
hours;  it  is  chronic  if  («)  the  incubation  is  prolonged,  eight  to 
fourteen  days,  and  {h)  the  onset  of  general  spasms  delayed  or  absent. 
The  general  mortality  of  tetanus  is  about  45  to  50  per  cent. ,  that 
of  acute  cases  being  about  80  to  90  per  cent.,  and  of  chronic  cases 
15  to  20  per  cent. 

IHagvosis. — From  strychnine  poisoning  and  hydrophobia,  tetanus 
is  distinguished  by  the  spasms  being  of  a  tonics  instead  of  a 
clonic  character,  and  further  from  hydrophobia  by  the  absence  of 
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hallucinations  and  the  discharge  of  viscid  saliva,  signs  which  are 
characteristic  of  that  affection. 

Treatment. — Hitherto  the  treatment  has  consisted  in  attempting 
to  tide  the  j^atient  over  the  first  few  days  in  the  hope  that  the 
affection  might  become  less  acute  and  gradually  wear  itself  out. 
Thus  little  or  nothing  could  be  done  beyond  supporting  the  strength 
with  fluid  nourishment,  administered  by  the  rectum  if  the  patient 
is  unable  to  swallow,  and  preventing  the  spasms  as  much  as 
possible  by  the  most  absolute  quiet,  the  avoidance  of  all  sources  of 
irritation,  the  em2)loyment  of  such  sedatives  as  chloral  or  oj)ium, 
and  relieving  the  constij)ation  by  purgatives  and  enemata.  Curarae, 
Indian  hemp.  Calabar  bean,  eserine,  and  numerous  other  drugs 
internally,  and  subcutaneous  injections  of  carbolic  acid  (^th  of  a 
grain),  paraldehyde,  pilocarpine  and  urethane,  have  all  had  their 
advocates,  and  cases  have  been  reported  in  which  success  was 
attributed  to  their  use.  The  treatment  of  tetanus,  however,  has 
through  the  recent  researches  of  Behring,  Kitasato,  Tizzoni,  Cat- 
tani,  Eoux,  Yaillard  and  others,  been  placed  on  a  different  footing, 
and  the  injection  (^f  the  tetanus  antitoxin,  with  the  excision  of 
the  wound,  although  success  has  not  yet  been  met  with  in  any  case 
that  might  not  possibly  have  otherwise  recovered,  may  be  looked 
upon  as  the  only  rational  treatment.  It  has  been  found  by  these 
observers  that  the  blood  serum  of  animals  rendered  highly  immune 
to  tetanus  by  previous  injections  of  the  tetanus-poison  [tetano- 
toxin)  taken  from  artificial  cultures  of  the  bacilli,  j'tossesses  the 
power  when  injected  into  another  animal  of  destroying  the  toxic 
properties  of  the  tetano-toxin,  or  of  conferring  immunity  on  the 
animal  even  though  twenty  or  thirty  times  the  amount  sufficient 
to  kill  be  injected.  Iii_an_  ordinary  case  of  tetanus,  however,  the 
injection  of  the  antitoxin  is  not  sufficient,  in  that  fresh  doses  of  the 
poison  are  continually  being  generated  by  the  bacilli  in  the  wound 
and  absorbed  into  the  system.  On  the  earliest  signs  of  tetanus, 
therefore,  the  wound  should  be  freely  excised  or  amputation  pej- 
formed  before  the  antitoxin  treatment  is  begun.  The  antitoxin 
should  be  injected  subcutaneously  into  any  part  of  the  body, 
preferably  the  abdominal  walls  or  the  inner  part  of  the  thigh. 
The  dose  will  depend  upon  the  severity  of  the  case,  the  period  of 
the  disease  at  which  the  treatment  is  begun,  and  the  quality  of  the 
antitoxin  used.  It  must  be  large  if  the  case  is  severe  and  if  treat- 
ment has  been  delayed  for  some  days  after  the  symptoms  have 
come  on  ;  but  results  with  the  antitoxin  as  at  present  manufactured 
have  not  been  good.  Moreover,  it  must  be  remembered  that  the  anti- 
toxin is  an  immunizing  and  not  a  cm^ative  agent,  hence  it  should  be 
employed  on  the  earliest  appearance  of  the  disease.  In  preparing  and 
injecting  the  antitoxin,  care  must  be  taken  that  it  does  not  come  into 
contact  with  chemical  antiseptics  or  heat,  since  both  impair  its  action. 


158 


INJURTES  OF  SPECIAL  TISSUES. 


SECTION  III. 
Injuries  of  Special  Tissues. 

INJURIES  OF  bones. 

Fractures. — A  fracture  may  be  defined  as  a  sudden  and  forcible 
solution  of  continuity  in  a  bone. 

The  Causes  of  fracture  are  predisposing  and  exciting.  1.  The 
predisposing  causes  may  be  enumerated  as  senile  atrophy,  atrophy 
from  pressure  disuse,  fatty  degeneration,  rickets,  fragilitas 
ossium,  osteomalacia,  osteomalacia  carcinomatosa,  locomotor  ataxy, 
tubercle,  syphilitic  gummata,  caries  and  necrosis,  hydatid  cysts, 
and  malignant  growths ;  in  brief,  any  condition  rendering  the  bone 
unusually  fragile,  to  which  may  be  added  the  male  sex  as  more 
frequently  exposing  to  violence.  The  exciting  causes  are  either 
external  violence  or  muscular  action,  [a)  External  violence  may  be 
direct  or  indirect.  In  fracture  from  direct  violence  the  bone  is 
broken  at  the  spot  where  the  violence  is  applied.  Such  fractures 
are  usually  attended  with  more  serious  consequences  than  fractures 
from  indirect  violence,  since  the  soft  parts  are,  as  a  rule,  much 
injured,  and  the  fragments  comminuted  or  fissui-ed,  and,  perhaps, 
driven  into  important  organs,  as  the  lung  in  fracture  of  the  ribs, 
or  the  brain  in  fracture  of  the  cranium,  &c.  In  indirect  violence 
the  fracture  occurs  at  a  distance  from  the  spot  where  the  violence 
is  applied,  as,  for  instance,  a  fractm^e  of  the  clavicle  from  a  fall  on 
the  arm.  The  bone  usually  breaks  at  its  weakest  spot,  and  the 
fracture  may  be  rendered  compound  from  the  fragments,  which  are 
often  sharp  and  irregular,  being  driven  through  the  soft  parts. 
Fracture  from  indirect  violence  is  most  common  in  the  bones  of 
the  extremities,  and  the  base  of  the  skull,  ih)  Muscular  action, 
except  in  the  case  of  the  patella,  is  not  a  common  cause  of  fracture. 
When  the  long  bones  are  broken  in  this  way,  they  are  usually  the 
seat  of  some  of  the  affections  mentioned  above  as  predisposing  causes. 
When  a  bone  infiltrated  with  a  malignant  growth,  or  softened  by 
osteomalacia,  breaks  from  very  slight  violence,  the  fracture  is  said 
to  occur  spontaneously. 

Varieties  of  fracture. — A  fracture  is  said  to  be  simple  when  the 
skin  covering  it  is  not  broken ;  compound  when  a  wound  through 
the  skin  and  soft  parts  leads  down  to  the  seat  of  the  fracture. 
Whether  simple  or  compound,  fractures  are  further  spoken  of  : — 
1 .  According  to  their  extent,  as : — complete,  when  the  bone  is  broken 
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quite  across  ;  incomplete  or  greenstick,  when  partially  broken  and 
partially  bent ;  comminuted,  when  broken  into  several  pieces ;  and 
niulti/ple,  when  two  or  more  distinct  fractures  occur  in  the  same 
bone,  or  in  different  bones.  2.  According  to  the  condition  of  the 
fragments,  as : — impacted,  when  one  fragment  is  driven  into 
another;  fissured,  when  there  is  a  mere  crack  through  the  bone 
without  displacement ;  depressed,  when  one  fragment  is  pressed  in 
below  the  surface,  as  in  some  fractures  of  the  cranium;  pmnctured, 
when  there  is  a  small  perforation  with  driving  inwards  of  the  frag- 
ments ;  and  splintered,  when  only  a  fragment  of  bone  is  chipj^ed  off. 
3.  According  to  the  line  of  fracture,  as  : — transverse,  ohlique,  spiral, 
longitudinal,  Y-  or  T-shaped,  and  stellate,  terms  which  sufficiently 
explain  themselves.  A  fractui-e,  moreover,  is  said  to  be  complicated 
when  associated  with  other  injuries,  as  rupture  of  the  main  artery 
of  the  limb,  implication  of  a  large  joint,  &c. 

Displacement  of  the  fragments,  especially  in  the  bones  of  the  limbs, 
commonly  occurs,  except  the  fracture  is  transverse,  when,  as  in  the 
case  of  the  tibia,  there  may  be  little  or  none.  The  causes  of  the 
displacement  may  be  enumerated  as  :— 1.  The  weight  of  the  limb 
acting  on  the  lower  fragment ;  2.  Muscular  contraction  ;  and  3.  The 
violence  producing  the  fracture.  The  amount  of  dis23lacement  will 
depend  in  part  on  the  direction  of  the  line  of  fracture,  and  in  part 
on  whether  the  periosteum  is  or  is  not  torn.  Thus  the  displacement 
is  usually  considerable  when  the  fracture  is  oblique,  insignificant 
when  transverse,  especially  if  the  periosteum  is  intact.  The  dis- 
placement is  spoken  oi  as  angular,  lateral,  longitudinal,  and  rotatory , 
according  to  the  direction  which  the  fragments  bear  to  each  other. 

Signs. — Before  examining  for  fracture,  an  accurate  history  of  the 
accident  should,  if  possible,  be  obtained,  since  much  light  may  thus 
be  thrown  on  the  nature  of  the  injury.  The  clothes  should  then  be 
carefully  removed,  and  the  parts  handled  tenderly,  lest  a  simple 
fracture  be  converted  into  a  comj)ound  by  a  sharp  fragment  being 
driven  through  the  skin.  Thus,  in  the  case  of  the  leg,  the  boot 
should  be  cut  off,  the  trousers  ripped  up  the  seam,  and  the  stocking 
split  with  scissors.  The  injured  side  should  always  be  compared 
with  the  sound  side.  The  general  signs  of  fracture  are  : — 1.  Altera- 
tion  in  the  shape  of  the  part ;  2.  Swelling ;  3.  Impairment  or  loss  O 
of  function  ;  4.  Preternatural  mobility ;  5.  Shortening ;  6.  Pain  ;  ^ 
7.  Crepitus;  8.  The  sensation  of  a  sudden  snap  or  giving  way  of 
the  bone  experienced  by  the  patient.  No  one  of  the  above  signs 
alone,  except  crejntus,  is  absolutely  diagnostic  of  fracture  ;  and 
crepitus  itself,  when  the  fragments  are  impacted  and  when  the 
fracture  is  of  the  greenstick  variety,  may  bo  absent,  or  may  be 
simulated  by  joint-crepitus,  effusion  into  the  sheaths  of  tendons, 
emphysema,  and  by  the  grating  of  osteoi^hytes  in  chronic  osteo- 
arthritis.    True  crepitus,  however,  having  been  once  felt,  can 
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hardly  afterwards  be  mistaken;  it  is  readily  distinguished  from 
false  crepitus  by  its  harsher  and  more  grating  character.  The 
shortenmg  may  be  natural  or  due  to  some  previous  injury  or  disease, 
as  a  former  fracture,  osteo-arthritis,  &c.  ;  shortening  also  occurs 
in  dislocation.  Increased  mobility  may  not  be  present,  as  when  a 
fracture  is  firmly  impacted.  Pain  may,  of  course,  occur  from  causes 
other  than  fracture;  it  may  often  be  elicited  in  fracture  when 
crepitus  cannot  be  obtained.  Siuelling,  Joss  of  functioii  and  alteration 
in  the  shape  of  the  part  may  be  present  in  other  injuries,  but  are 
useful  signs  in  some  forms  of  fracture.  Too  much  weight,  it  need 
hardly  be  said,  should  not  be  given  to  the  patient's  sensations,  as  a 
snap  or  feeling  of  the  bone  giving  way  may  occur  in  rupture  of  a 
tendon  or  ligament. 

The  Diagnosis  is  often  difficult,  especially  : — 1.  When  the  fracture 
is  near,  or  extends  into,  a  joint,  owing  to  effusion  of  blood  or  syno- 
vial fluid  into  the  joint-cavity.  2.  When  there  is  great  extravasa- 
tion of  blood,  or  later,  effusion  of  inflammatory  products  about  the 
fragments.  3.  When  the  fractui'e  is  transverse,  and  there  is  no 
displacement,  especially  if  the  fragments  are  held  in  position  by  a 
companion  bone,  as  the  fibula  in  fracture  of  the  tibia.  4.  When 
the  fracture  is  subperiosteal.  In  the  cranium,  a  simple  uncom- 
plicated fissured  fracture  cannot  be  diagnosed.  In  doubtful  cases  of 
fracture  much  aid  may  often  be  obtained  by  means  of  the  x  rays. 

How  to  obtain  crepitus. — Grasp  the  limb  firmly  above  and  below 
the  suspected  fracture,  and  when  there  is  shortening,  make  exten- 
sion to  bring  the  rough  surfaces  into  contact.  Then  gently  attempt 
to  move  the  lower  on  the  upper  fragment.  Having  once  assured 
yourself  that  crepitus  is  present,  desist  from  your  manipulations, 
as  they  not  only  give  the  patient  pain,  but  injure  the  soft  parts.  In 
some  cases,  as  in  fracture  of  the  neck  of  the  femui',  where  the 
nature  of  the  injury  from  the  i^resence  of  other  signs  is  quite 
obvious,  crepitus  should  not  be  sought  lest  an  impacted  fracture 
be  rendered  non-impacted  and  afterwards  remain  ununited,  or  the 
periosteum  uniting  the  fragments  be  torn,  and  a  like  result  ensue. 

The  method  of  union  is  similar  to  that  which  occurs  in  the  healing 
of  a  wound  of  the  soft  parts  by  the  first  intention.  Blood  is  at  first 
extravasated  between  and  around  the  fragments  (Fig.  45).  Then 
quickly  follows  a  simple  traumatic  inflammation  ;  the  periosteum 
and  adjacent  soft  tissues,  together  with  the  medulla,  become  infil- 
trated with  leucocytes,  which  have  escaped  from  the  vessels  of  the 
inflamed  periosteum,  medulla,  and  bone,  and  by  proliferating  tissue 
cells  derived  from  these  parts.  The  inflammation  subsides  in  a  few 
days,  leaving  the  fragments  embedded  in  a  mass  of  soft,  red, 
gelatinous  material  [granulation-tissue),  derived  from  the  leucocytes, 
lymphocytes,  endothelial  cells,  and  proliferated  tissue  cells,  but 
according  to  some  observers  in  part  from  the  remains  of  the 
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extravasated  blood  that  has  not  been  absorbed.  This  granulation- 
tissue,  which  is  called  callus,  consists  here,  as  in  the  union  of  soft 
parts,  of  small  round  cells  and  of  larger  connective-tissue  and  endo- 
thelial cells  with  a  small  amount  of  firm  intercellular  substance,  and 
delicate  loops  of  capillaries,  which  are  derived  in  part  from  the 
vessels  in  the  Haversian  canals,  and  in  i^art  from  the  vessels  in  the 
periosteum  and  adjacent  soft  tissues.  It  is  found  (1)  replacing  the 
periosteum,  and  extending  for  some  distance  around  the  bone  above 
and  below  the  line  of  fracture,  forming  a  spindle-shaped  tumour, 
by  which  the  ends  of  the  fragments  are  surrounded,  as  it  were,  with 
a  ferrule  [enslieathjmj  or  periosteal  callus,  Fig.  46,  a)  ;  (2)  replacing 
the  medulla  for  some  little  distance  up  and  down  the  medullary- 
canal  {^internal  qr^ndosteqJ^cg^^^     Fig.  46,  b)  ;  and  later  (3)  between 


Fig,  45. — Diagram  of  the  fragments  a  few  hours  after  simple  fracture.  The 
periosteum  is  torn  and  ragged,  and  separated  from  the  bone  for  a  shght 
distance  above  and  below  the  fracture.  Blood  is  extravasated  between  the 
fragments,  in  the  medullary  canal,  and  in  the  periosteum  and  other  soft 
tissues  surrounding  the  fracture. 

Fig.  46. — Diagram  of  the  process  of  repair  in  simple  fracture,  a.  Ensheath- 
ing  callus  ;  b.  Internal  callus  ;  o.  Permanent  callus.  Commencing  ossifica- 
tion of  the  ensheathiiig  callus  is  indicated  by  the  darker  shading  at  the 
angle  between  the  periosteum  and  the  bone, 

the  ends  of  the  fragments  [iicrmanent,  intermecliate  or  definitive 
callus,  Fig.  46,  c).  The  ensheathiiig  callus  and  internal  callus  are 
gradually  organized  into  fibrous  tissue,  becoming  harder  and  firmer, 
and  in  animals,  and,  in  some  instances,  in  children,  are  converted 
into  cartilage  or  fibre -cartilage.  The  outermost  layers  of  the 
fibrous  tissue  into  which  the  eiisheathing  callus  is  thus  converted, 
form  a  new  periosteum.  Ossification  of  the  ensheathing  callus  now 
begins  (twelfth  to  fifteenth  day) — generally  in  the  angle  between 
:he  periosteum  and  the  bone,  and  extends  along  the  surface  of  the 
Done,  where  it  is  preceded  by  the  formation  of  cells  like  osteoblasts, 
md  also  along  the  surface  of  the  ensheathing  callus  beneath  the 
"SV.  M 
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new  periosteum,  till  the  upper  and  lower  layers  of  ossifying  callus 
meet  opposite  the  line  of  fracture.  Ossification  of  the  internal 
callus  goes  on  in  a  similar  way,  but  begins  a  little  later.  Permanent 
callus,  as  soon  as  the  ends  of  the  bone  are  thus  fixed  by  the  en- 
sheathing  and  internal  callus,  is  formed  between  the  ends  of  the 
fragments,  and  also  undergoes  ossification.  It  is  probably  derived 
(1)  from  leucocytes  and  lymphocytes  which  have  escaped  from  the 
vessels  in  the  enlarged  Haversian  canals  of  the  inflamed  and  softened 
end  of  the  fragments,  and  (2)  from  a  pro- 
liferation of  the  endothelium  and  cells_of 
the  connective  tissue  lining  these  parts. 
The  ossified  callus  is  at  first  very  vascular 
and  porous,  and  can  be  easily  stripped  off 
the  old  bone,  but  later  it  becomes  hard 
and  dense,  through  the  formation  of  new 
bone  in  its  blood  spaces,  and  intimately 
connected  with  the  old  bone  beneath 
it.  Finally  the  ensheathing  callus  and 
internal  callus,  having  discharged  their 
functions,  are  gradually  absorbed,  and 
if  the  fragments  have  been  held  in  good 
apposition  no  sign  of  the  fracture  may 
ultimately  remain. 

Where  the  ends  of  the  fragments  over- 
lap, the  ensheathing  callus  fills  up  the 
angles  (Fig.  47);  and  while  the  open  end 
of  the  medullary  canal  in  each  fragment 
is  thus  closed,  its  continuity  through  the 
bone  is  restored  by  the  absorption  of  the 
intervening  walls  of  the  contiguous  and 
overlapping  fragments  (Fig.  47).  When 
the  fragments  are  in  good  apposition,  and 
are  kept  at  rest,  little  or  no  ensheathing 
callus  is  formed ;  but  when  there  is  much 
displacement,  or  rest  is  impossible  as  in 
a  fractured  rib,  or  difficult  to  obtain  as 
in  a  fractured  clavicle,  a  considerable 
amount  is  produced.  In  children,  even  when  the  parts  are  kept 
at  rest  and  in  good  apposition,  the  formation  of  much  ensheathing 
callus  is  the  rule. 

Treatment. —Heve  only  the  indications  for  treatment  will  be 
pomted  out.  The  particular  methods  will  be  given  under  Special 
Fractures, 

A.  Treatment  of  simple  fradure.—The  indications  are— (1)  to 
reduce  the  fracture,  that  is,  to  place  the  fragments  in  apposition,  so 
as  to  restore  as  far  as  possible  the  bone  to  its  normal  shape ;  (2)  to 


Fig.  47.— Fracture  of  the 
femur  with  overlapping 
fragments  to  show  round- 
ing off  of  angles,  and 
restoration  of  medullary- 
canal  by  absorption  of 
intervening  bone.  (St. 
Bartholomew's  Hospital 
Museum.) 
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keep  it  in  this  position  by  properly  applied  apparatus  till  firm  union 
has  occurred  ;  (3)  to  promote  the  restoration  of  the  normal  functions 
of  the  part;  and  (4)  to  attend  in  the  meanwhile  to  the  general 
health  and  comfort  of  the  patient. 

1.  The  reduction,  or  as  it  is  popularly  called,  the  setting,  of  the 
fractui-e,  should  not  be  undertaken  until  the  ajiparatus  into  which 
the  limb  is  to  be  permanently  placed  is  ready ;  but  the  fragments 
should  be  temporarily  fixed  so  as  to  prevent  further  injmy,  such  as 
a  sharp  fragment  being  forced  through  the  skin.  Thus,  in  the  case 
of  the  lower  extremity,  the  injured  limb  may  be  bound  to  the  sound 
one,  or  secured  by  a  handkerchief  to  an  impromptu  splint,  such  as 
an  umbrella  or  walking-stick  ;  or  if  the  patient  is  not  seen  till  he 
is  already  in  bed,  the  limb  vndij  be  placed  between  sand-bags  or 
wrapped  in  a  pillow.  As  a  general  rule,  the  fracture  should  be 
reduced  as  soon  as  iwssible  ;  but  where  there  is  much  swelling,  the 
part  may  remain  wrapped  in  a  pillow  or  secured  by  sand-bags  till  the 
swelling  has  subsided.  When  the  fracture  is  transverse,  the  frag- 
ments will,  as  a  rule,  be  but  slightly  displaced,  and  little  as  regards 
reduction  will  be  required.  In  other  instances,  as  when  the  line 
of  fracture  is  oblique,  considerable  trouble  in  bringing  the  fragments 
into  apposition  may  be  experienced.  The  chief  obstacles  to  be  over- 
come are  (1)  the  contraction  of  the  muscles,  which  are  thrown  into 
action  by  the  irritation  of  the  fragments  ;  and  (2)  the  impaction  of 
the  fragments,  or  the  inter^^osition  of  muscle  or  tendon  between 
them.  The  splint  or  other  apparatus  being  in  readiness,  extension 
in  the  case  of  fracture  of  a  limb  should  be  made  on  the  lower  frag- 
ment, preferably,  as  a  rule,  through  the  intervention  of  the  joint 
below.  Thus,  in  fracture  of  the  forearm  or  leg,  extension  should 
be  made  from  the  hand  or  foot  respective!}',  whilst  counter- 
extension  is  applied  at  the  same  time  to  the  upper  fragment,  also 
preferably  through  the  joint  above.  Whilst  steady  traction  is  thus 
being  made,  the  surgeon  should  gently  manipulate  the  fragments, 
and  he  should  not  rest  satisfied  till  the  symmetry  of  the  part  has 
been  as  far  as  possible  restored  and  the  limb  is  found,  both  on 
inspection  and  measurement,  to  correspond  as  near  as  may  be  with 
the  opposite  side.  In  this  position  the  parts  should  be  held  till  the 
apparatus  for  permanently  fixing  them  has  been  applied.  Where 
great  difficulty  is  experienced  in  reducing  the  fracture  owing  to 
muscular  spasm,  the  limb  should  be  flexed  or  placed  in  such  a 
position  as  will  tend  to  relax  the  opposing  muscles,  or  if  this  does 
not  suffice  an  anaesthetic  may  be  administered.  At  times  the  sub- 
cutaneous division  of  a  tendon  may  become  necessary  before  the 
fracture  can  be  reduced.  In_some  inij)acted  fractures,  as  of  the 
neck  of  the  humerus  or  femur,  it  may  be  advisable  not  to  disturb 
the  fragments,  as  by  so  doing  non-union,  a  worse  condition  than 
impaction,  may  result.    The  special  methods  of  reduction  which 
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may  be  required  for  certain  fractures  will  be  giveil  Under  Yarieties 
of  Fracture. 

2.  To  keep  the  fragments  in  apposition  till  union  has  taken  place, 
numerous  contrivances  have  been  invented.  They  may  be  said  to 
consist  of  splints,  cradles,  fracture-boxes,  bandages  hardened  by 
plaster  of  Paris,  silica,  paraffin,  glue,  or  gum  and  chalk,  and  such 
material  as  wire  gauze,  gutta-percha,  poroplastic  felt,  and  leather, 
moulded  to  the  individual  case.  In  oblique  fractures,  where  the 
ends  of  the  bone  cannot  be  retained  completely  in  apposition, 
Lane  advises  that  an  incision  should  be  made  down  to  the  bone  and 
the  fragments  secured  by  wiring. 

The  method  of  applying  splints  will  be  better  learnt  by  three 
months'  dressing  in  the  wards  than  by  any  verbal  description. 
The  points  that  should  be  chiefly  attended  to  are: — 1.  The  splints 
should  be  well  padded.  2.  Pressure  should  not  be  made  over  points 
of  bone.  3.  Strapping  or  bandages  should  not  be  put  on  too  tightly. 
4.  Circular  constriction  of  the  limb  should  be  avoided.  5.  The 
splints  where  possible  should  reach  beyond  both  the  joint  above 
and  the  joint  below  the  fracture.  G.  The  fracture  should  not,  as  a 
rule,  be  covered  with  the  bandage.  7.  The  patient  should  be  seen 
within  twenty-four  hours  after  the  splints  have  been  applied,  as 
swelling  of  the  part  is  apt  to  occur,  and  the  bandages  thus  become 
too  tight.  8.  The  part  having  once  been  properly  secured  in  splints 
should  not  needlessly  be  disturbed.  9.  Should  the  fragments 
become  displaced  from  spasm  of  the  muscles,  steady  extension  as 
by  a  stirrup,  weight,  and  pulley  will  usually  overcome  the  difficulty. 
10.  The  part  below  the  fracture  may  sometimes  be  bandaged  with 
advantage  to  prevent  oedema. 

After  the  splints  have  been  applied,  if  the  surgeon  has  any  doubt 
as  to  the  fragments  being  in  proper  apposition  a  skiagra2:)h  should 
be  taken,  with  the  part  in  the  splints.  If  the  reduction  does  not 
appear  to  be  satisfactory  the  splints  should  be  removed  and  the 
fractui'e  re- set.  The  time  the  splints  should  be  kept  on  varies 
greatly,  and  will  be  stated  under  each  individual  fracture.  On  their 
removal  the  limb  should  be  kept  at  rest  for  some  time  longer  in 
a  plaster- of -Paris,  gum  and  chalk,  or  other  form  of  stiff  bandage 
till  complete  consolidation  has  taken  place.  At  some  hospitals  the 
fracture,  if  not  severe,  is  placed  at  once  in  a  plaster- of -Paris  bandage 
or  plaster-of-Paris  splints  [Bavarian  splints).  If  this  or  other 
similar  material  is  used,  the  limb  should  be  well  padded  with  cotton- 
wool, the  toes  or  fingers  left  exposed,  the  joints  above  and  below 
included  in  the  bandage,  and  the  limb  subsequently  raised.  The 
patient  should  be  visited  a  few  hours  after  the  plaster  of  Paris  has 
been  applied,  so  that  should  the  circulation  have  become  impeded 
from  swelling  of  the  limb,  the  plaster  bandage  may  be  removed 
before  any  serious  damage  has  had  time  to  ensue.    The  indications 
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for  at  once  removing,  or  for  loosening  the  bandage  by  cutting  it  in 
places  are  : — 1,  muchi^ain  ;  2,  swelling  ;  3,  numbness  ;  and  4,  signs 
of  obstructed  circulation  in  the  fingers  or  toes.  A_ti^lit_bandage, 
it  should  be  remembered,  is  more  dangerous  in  the  upper  than  in 
the  lower  limb,  because  in  the  former  most  of  the  venous  return  is 
by  the  suj^erticial  veins.  Should  the  bandage  become  loose,  it 
must  of  course  be  removed,  and  reaiDplied.  By  some  surgeons  the 
plaster  splint  in  the  case  of  the  leg  is  so  applied  and  strengthened 
by  strips  of  metal  that  the  weight  of  the  body  is  transmitted 
through  the  splint  from  some  prominence  of  bone  above  the  fracture 
to  the  ground  below,  and  the  patient  is  allowed  at  once  to  walk 
about.  The  slight  rubbing  of  the  fragments  in  the  movement  of 
the  limb  is  believed  to  promote  union,  and  the  wasting  of  the 
muscles  from  the  disuse  following  the  ordinary  treatment  is  avoided. 
This  method,  which  is  known  as  the  Amhulatorij,  is  much  emploj^ed 
on  the  Continent. 

3.  To  promote  the  restoration  of  the  normal  f  unctions  of  the  part, 
physiological  after-treatment  is  required.  Thus  it  will  often  be 
found  after  the  apj^aratus  is  finally  removed,  especially  if  the 
fracture  is  near  a  joint,  that  the  joint  is  stiff,  the  tendons  are  more 
or  less  glued  together,  and  the  muscles  wasted  and  atroj^hied. 
Under  these  circumstances  shampooing,  massage,  electricity,  fric- 
tion with  stimulating  liniments,  and  passive  movements  of  the 
joint  should  be  sedulously  employed;  but  it  is  better  to  prevent 
such  troubles  occurring  by  resorting  to  active  and  passive  movements 
and  massage  much  earlier  than  has  hitherto  been  the  practice. 
Indeed,  they  may  bo  begun  with  advantage  after  the  first  week 
except  in  fractures  of  the  femiu'  and  humerus.  Massage  from  the 
first  is  recommended  by  Lucas  Championniere  in  fractures  in  the 
neighbourhood  of  joints. 

4.  The  general  health  and  comfort  of  the  patient  should  not  be 
neglected.  Thus  if  he  is  confined  to  bed,  boards  should  be  substi- 
tuted for  the  ordinary  webbing  or  steel  laths  of  the  bedsteads  ;  the 
sheets  should  be  kept  smooth  ;  and  bed-sores  guarded  against  by 
the  use  of  water- cushions  and  by  hardening  the  skin  over  jirominent 
points  of  bone  with  sj^^ri^  lotions.  Old  people  should  not  be  kept 
too  long  in  bed,  lest  passive  congestion  of  the  lungs  occurs.  The 
general  health  should  be  promoted  by  attention  to  the  secretions, 
regulation  of  the  diet,  and  administration  of  sedatives  to  relieve 
pain  and  promote  sleep. 

Ununited  fracture  and  false  joint. — An  vnnnited  fracture 
is_one  iiiwhich  the  fragments  are  either  totally  ununited  or  merely 
bound  together  by  fibrous  tissue.  8ome  fractures,  such  as  trans- 
s^erse  fractures  of  the  patella,  and  fractures  extending  into  joints 
in  general,  seldom  or  never  unite  by  bone,  but  remain  merely 
bound  together  by  fibrous  tissue ;  but,  as  fibrous  union  here  appears 
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to  be  the  normal  method  of  repair,  they  are  not,  as  a  rule,  spoken 
of  as  ununited  fractures. 

The  condition  of  the  fragments  in  an  ununited  fracture  varies. 
The  fragments  may  be  completely  separated,  with  the  ends  rounded 
off  and  the  medullary  canal  closed  ;  or  they  may  be  bound  together 
by  long  pliable  bands  of  fibrous  tissue  permitting  of  considerable 
movement,  or  by  tough  fibrous  bands  allowing  of  but  very  little,  or 
by  a  fibro- cartilaginous  material — a  kind  of  ensheathing  callus.  The 
last  condition,  however,  is  thought  by  some  to  be  merely  an  example 
of  (lelaiied  iiiiioji,  and  not  one  of  permanent  ununited  fracture. 

A  false  jo  till  or  j)sejjda7^rosts  is  merely  a  variety  of  ununited 
fracture  in  which  the  ends  of  the  frag- 
ments are  rounded  off  and  eburnated, 
or  covered  with  a  layer  of  fibrous  tissue 
or  fibro -cartilage,  and  enclosed  in  a 
strong  fibrous  capsule  formed  by  the 
condensation  of  the  surrounding  soft 
tissues  (Fig.  48).  A  fluid  resembling 
synovia  has  occasionally  been  found 
within  the  capsule.  A  false  joint  may 
resemble  a  hinge  or  a  ball-and-socket 
joint.  The  latter  condition  is  more 
common  in  fractures  near  the  arti- 
cular ends  of  bones,  where  rotatory  as 
well  as  angular  movement  may  occur ; 
the  former  in  fractures  through  the 
shafts  of  bones,  where  angular  move- 
ment onl}^  is  permitted. 

The  Causes  are  local  and  constitu- 
tional. The  loca]  are — 1.  The  frag- 
ments not  having  been  kept  thoroughly 
at  rest;  2.  The  fragments  not  having 
been  placed  in  apposition  in  conse- 
quence of  {a)  muscular  contraction; 
(&)  the  loss  of  a  large  piece  of  bone, 
as  in  compound  fracture ;  (c)  the  inter- 
vention of  a  piece  of  muscle,  tendon,  or  periosteum,  or  a  foreign 
body,  as  a  portion  of  clothes,  between  the  fragments ;  and  {d)  the 
effusion  of  synovial  fluid  in  the  case  of  a  fracture  into  a  joint ; 
3.  Necrosis  of  the  end  of  one  of  the  fragments  ;  4.  The  interference 
with  the  arterial  supply  of  one  of  the  fragments,  as  from  injury 
of  the  medullary  artery ;  5.  The  poor  sup^jly  of  blood  to  one  of 
the  fragments,  as  in  fracture  of  the  anatomical  neck  of  the  humerus ; 
and  6.  Defective  nerve-influence,  as  sometimes  occurs  when  the 
lower  part  of  the  spinal  cord  has  been  injured,  with  consequent 
distui'bance  of  the  trophic  centres  contained  therein. 


Fia.  48.— False  joint  follow- 
ing fracture  of  the  humerus. 
(St.  Bartholomew's  Hospital 
Museum.) 


UNUNITED  FRACTURE  AND  FALSE  JOINT. 


167 


Constitutional  causes, — Syphilis,  tubercle,  gout,  Bright's  disease, 
fevers,  scurvy,  the  cancerous  cachexia,  pregnancy,  locomotor  ataxy, 
old  age,  alteration  of  the  patient's  habits,  and  sudden  deprivation  of 
stimulants  are  all  said  be  to  causes  of  ununited  fractiu-e.  No 
doubt  any  condition  that  lowers  the  vitality  and  consequent  power 
oT"repair  of  the  tissues  has  a  tendency  to  delay  union,  but  it  seems 
doubtful  if  any  of  the  above  conditions  excej^t  scmwy  is  in  itself, 
apart  from  the  local  causes,  sufficient  to  prevent  the  bone  uniting. 
Paralj^sis  agitans,  in  which  there  is  great  difficulty  in  keeping  the 
patient  quiet,  and  hence  of  immobilizing  the  fragments  by  sjjlints, 
&c.,  may  also  be  regarded  as  a  cause  of  non-union. 

Sometimes  the  callus,  after  having  been  formed,  appears  to  be 
re-absorbed,  the  fracture  being  then  spoken  of  as  djsimited.  This 
appears  to  be  not  uncommon  in  scurvy. 

Treatment. — Constitutional  as  well  as  local  treatment  may  be 
required.  In  recent  cases,  i.e.,  where  the  fractui-e  is  found 
ununited  after  having  been  kept  in  splints  for  the  usual  time — a 
condition  sometimes  called  delayed  union  in  contradistinction  to 
ununited  fracture — the  splints  should  be  re-applied,  and  in  such  a 
manner  as  to  insure  perfect  immobility  of  the  fragments,  whilst 
the  general  health  should  be  improved  by  every  means  in  our 
power,  and  any  constitutional  taint,  as  syi^hilis,  gout,  &c.,  that 
may  be  detected,  combated  by  appropriate  remedies.  If  the  patient 
has  been  accustomed  to  stimulants,  and  has  been  deprived  of  them, 
he  should  be  allowed  a  moderate  quantity.  In  some  cases  it  may 
be  expedient  to  put  the  fracture  in  an  immovable  apparatus  and 
let  the  patient  get  about  on  crutches.  Should  union  still  not  occur, 
the  end  of  the  fragments  should  be  rubbed  together  to  excite  some 
amount  of  inflammation,  and  splints  or  other  ajDparatus  be  again 
appHed.  This  failing,  and  in  long-standing  cases,  two  courses  are 
open ;  either  to  try  to  unite  the  fragments  by  some  operative  pro- 
cedure,  or  to  apply  some  form  of  permanent  apparatus  to  fix^iiem 
in  position.  The  choice  of  these  methods  will  depend  upon  the 
situation  of  the  fracture,  and  whether  it  is  of  the  nature  of  an 
ununited  fracture  or  a  false  joint  (a  point  that  should  be  ascer- 
tained by  a  skiagraph),  and  upon  the  patient's  age,  constitutional 
condition,  occupation,  and  rank  of  life.  Thus  in  the  case  of  an 
ununited  fracture  of  the  upper  third  of  the  femur  in  a  patient  of 
advanced  age  or  of  broken  constitution  an  operation  is  attended 
with  great  risk  to  life,  and  for  such  some  form  of  apparatus  is  better 
suited.  But  when  the  patient  is  young,  or  of  good  constitution,  or 
his  occupation  is  such  that  he  cannot  afford  an  apparatus  and  the 
continual  expense  of  keeping  it  in  good  order,  and  especially 
where  the  fractm^e  is  in  the  shaft  of  the  humerus,  an  operation 
should  be  undertaken.  Such  operations  may  be  divided  into  three 
classes,  according  as  they  have  for  their  object — 1,  the  setting  up  of 
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inflammation  about  the  ends  of  the  fragments,  or  in  the  fibrous  tissue 
uniting  them,  and  so  inducing  ossification;  2,  the  fixation  of  the 
fragments  by  wire  or  other  form  of  suture,  by  ivory  cylinders,  bone 
ferrules,  &c. ;  and  3,  the  cutting  out  of  the  false  joint,  and  bringing 
the  refreshed  surfaces  of  the  bone  into  apposition,  and  keeping  them 
there  till  union  has  occurred.  Among  the  first,  which  are  applicable 
to  an  ununited  fracture  rather  than  to  a  false  joint,  may  be  men- 
tioned— {a)  the  subcutaneous  scraping  of  the  ends  of  the  fragments  ; 


Fig.  49.- 


-Wille's  method  of  wiring  the  fragments  in  obHque 
fractures. 


{h)  passing  a  seton  between  them  ;  and  (c)  cutting  down  upon  and 
inserting  ivory  pegs  into  the  fragments  in  order  to  induce  ossification. 
Of  these  the  subcutaneous  method  is,  perhaps,  attended  with  the 
least  risk,  but  cases  to  which  it  is  applicable  are  the  exception.  The 
passage  of  a  seton  is  highly  dangerous,  and  should  never  be  employed. 
The  insertion  of  ivory  pegs  for  the  purpose  of  inducing  ossification 
is  not  reliable.    Under  the  second  method — namely,  that  of  direct 


Fig.  50  and  Fig 


-Wille's  method  of  wiring  the  fragments  in 
obHque  fractures. 


fixation  of  the  fragments — are  included  (a)  suturing  the  frag- 
ments ;  {h)  the  introduction  of  ivory  cylinders  into  the  medullary 
canal;  and  (c)  fixation  by  bone  ferrules.  {a)  Suturing,  as 
formerly  done,  allowed  of  lateral  and  longitudinal  displacement  if 
the  fracture  was  oblique.  Wille  therefore  advises  that  in  oblique 
ractures  two  grooves  (Fig.  49)  be  cut  with  a  saw  in  the  frag- 
ments, the  direction  of  the  grooves  being  at  a  right  angle  to  the 
fractured  surfaces,  and  the  fragments  tied  together  with  wire. 
Further,  where  both  the  fragments  can  be  di-illed  vertically,  he 
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draws  with  a  hook,  invented  for  the  purpose  (Fig.  50),  the  wire 
through  the  drill  holes,  divides  it,  and  twists  each  half  together 
(Fig.  51).  {h)  The  insertion  of  ivory  cylinders,  or,  better,  of  hollow 
cylinders  of  bone,  into  the  medullary  cavity,  is  successful  in  fixing 
the  fracture  and  preventing  lateral  and  longitudinal  displacement 
where  the  fracture  is  not  too  oblique.     (c)  Fixation  with  bone 


ABC 

Fig.  52. — Senn's  bone  ferrules  for  fixing  the  fragments 
in  ununited  fractures.    (After  Senn.) 

ferrules  (Fig.  52)  is  advised  by  Senn.  For  the  femur  and  humerus 
he  emj^loys  the  femur  of  the  ox  (Fig.  52,  a)  ;  for  the  tibia,  the  tibia 
of  the  ox  (Fig.  52,  b).  The  ferrule  should  be  a  quarter  of  an  inch 
to  an  inch  in  breadth,  the  medullary  canal  being  enlarged  by  a 
round  file  till  the  ferrule  does  not  exceed  one  sixth  of  an  inch  in 


Fig.  53. — Senn's  bone  ferrules  for  fixing  the  fragments  in 
[  ununited  fractures  in  situ.    (After  Senn. ) 

! 

thickness.  When  an  inch  broad  it  should  be  perforated  as  shown 
in  Fig.  52  c,  so  as  to  facilitate  its  absorption  after  the  fracture 
has  united.  If  desired,  it  may  be  partially  or  completely  decalcified. 
If  the  ferrule  is  too  large  the  s^^ace  between  it  and  the  fragments 
may  be  packed  with  small  sj^linters  of  bone.  The  position  of  the 
ferrules  when  in  situ  is  shown  in  Fig.  53.  The  third  method,  or 
3peration  fgr  cutting  out  a  false  joint,  consists  in  making  an 
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incision  down  to  the  bone,  chiselling  or  sawing  away  obliquely 
the  ends  of  the  fragments,  and  then  fixing  them  in  one  of  the  ways 
above-mentioned. 

Eecently  in  ununited  fractures  with  loss  of  substance  from  necrosis 
the  gap  has  been  filled  by  grafting  a  piece  of  bone  between  the  frag- 
ments. The  grafts  may  be  obtained  from  a  young  animal,  or  from 
a  limb  immediately  after  amputation.  In  one  successful  case 
wedge-shaped  pieces  of  bone,  removed  in  osteotomy  of  the  tibia, 
were  used.  Whilst  being  transferred  the  grafts  should  be  kept  at 
a  temperature  of  100°  in  a  capsule  of  boiled  salt  solution  (5j  to  Oj). 


Fig.  54. — Malunited  fracture.  Fig.   55. — Vicious  union  after 

(St.  Bartholomew's  Ho.spital  fracture.    (St.  Bartholomew's 

Museum. )  Hospital  Museum. ) 

Malunited  fractuee  or  vicious  union.— 1.  Fractures  in  con- 
sequence of  having  been  improperly  set,  or  not  kept  at  rest  in  good 
position,  may  unite  at  an  angle  (Fig.  54\  or  in  some  other  faulty 
direction.  2.  If  splints  have  been  removed  too  early,  or  if  in  the 
case  of  the  lower  extremity  the  patient  has  been  allowed  to  walk 
too  soon,  the  callus  may  yield,  and  deformity  result.  3.  Two 
adjacent  bones,  as  the  radius  and  ulna  in  the  forearm,  may  becomS 
united  to  each  other  by  callus  (Fig.  55).  4.  A  greenstick  fracture 
from  neglect  to  straighten  the  partially  bent  bone  before  applying 
'Splmts  may  consolidate  in  its  distorted  condition. 
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Treatment. — If  the  fracture  is  recent,  and  the  fragments  are  not 
firmly  united,  the  patient  should  be  placed  under  an  anesthetic,  the 
faulty  position  rectified,  and  splints  properly  applied.  If  firm  union 
has  already  occurred  an  attempt  should  be  made  to  re -fracture  the 
bone,  under  an  anaesthetic,  with  the  hands ;  if  this  fails,  and  in 
long-standing  cases,  osteoclasia  by  means  of  Grattan's  or  Thomas's 
instrument  should  be  undertaken,  or  subcutaneous  osteotomy  may 
be  performed,  or  in  some  instances  a  wedge-shaped  piece  of  bone 
removed.  In  several  cases  of  badly  set  Pott's  fractures  I  have  of 
late  years  divided  the  fibula  subcutaneously  and  removed  a  wedge- 
shaped  piece  of  bone  from  the  internal  m;illeolus  with  the  most 
excellent  results.  A  sharp  fragment  projecting  beneath  the  skin' 
may  sometimes  be  sawn  off  with  advantage,  though  it  should  bei 
remembered  that  such  projections  often  become  rounded  off  with> 
time. 

Separation  of  epiphyses. — This  injury  may  be  regarded  as  a 
variety  of  fracture.  It  consists  in  the  forcible  wrenching  of  the 
epiiDhyses  from  the  shaft  at  their  cartilaginous  line  of  union,  and 
consequently  can  only  occur  in  subjects  under  twenty-one  years  of 
age,  the  period  at  which  nearly  all  of  the  epiphj^ses  have  united  with 
the  diaphyses.  The  injury  is  most  common  in  the  upper  and  lower 
ends  of  the  humerus,  and,  from  the  proximity  of  the  epii)hysial  lines 
to  the  shoulder-  and  elbow- joints  respectively,  is  liable  to  be  mis- 
taken for  a  dislocation.  Repair  usually  takes  place  by  osseous 
tissue  ;  hence  the  bone  ceases  to  grow  at  the  injured  end,  and 
2)ermanent  shortening  of  the  limb,  if  the  patient  has  not  completed 
his  growth,  will  then  result.;'  Where  the  separation  of  an  epiphysis 
occurs  in  such  a  situation  as  the  lower  end  of  the  radius  or  tibia, 
the  companion  bone,  i.e.,  the  ulna  or  fibula,  as  the  case  may  be, 
continues  to  grow  and  becomes  bent,  its  ends  being  held  by  its 
fellow.    For  treatment,  see  Special  fractures  and  dislocations. 

A  COMPOUND  fracture  is  one  in  which  there  is  a  wound  through 
the  skin  and  other  soft  tissues  leading  to  the  fracture. 

Cause. — The  wound  may  be  i3roduced :— 1 .  At  the  same  time  as  the 
fracture,  either  by  the  violence  directly  tearing  open  the  soft  tissues, 
or,  as  is  more  usually  the  case,  by  one  of  the  fragments  being  forced 
through  the  skin  either  by  the  original  violence  or  by  muscular  con- 
traction. 2.  Subsequently  to  the  fracture,  by  the  j^atieut  trying  to 
rise  or  to  use  the  injured  limb ;  or  by  want  of  care  in  removing  the 
clothes,  in  handling  the  fracture,  or  trying  for  crepitus.  3.  Still 
later,  by  ulceration  or  sloughing  of  the  soft  parts,  due  to  inflamma- 
tion set  up  through  failure  to  render  and  keej)  the  injury  aseptic, 
and  the  laceration  of  the  tissues  or  the  pressure  of  a  projecting 
fragment. 

State  of  the  parts. — There  may  be  a  mere  puncture,  with  but  little 
if  any  more  injmy  to  the  soft  tissues  than  may  be  met  with  in 
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simple  fracture ;  or  with  or  without  a  large  external  wound  of  the 
skin  there  may  be  extensive  laceration  of  the  soft  tissues,  protrusion 
of  one  or  other  fragment,  extensive  comminution  of  the  bone, 
implication  of  a  large  joint,  rupture  of  the  main  artery,  vein,  or 
nerve,  and,  in  extreme  cases,  crushing  and  laceration  of  the  whole 
of  the  injured  part  of  the  limb. 

Union  of  compoimd  fracture. — When  the  wound  is  small,  and  has 
been  closed  at  once,  and  the  soft  parts  are  but  little  injured,  and 
septic  or  other  bacterial  processes  are  absent,  repair  is  as  a  rule 
similar  to  that  of  a  simple  fracture.  When  the  wound  is  large, 
or  there  is  much  laceration  of  the  soft 
tissues  or  comminution  of  the  bone,  sup- 
puration is  very  likely  to  ensue,  and  union 
is  then  effected  by  granulations  spring- 
ing from  the  ends  of  the  fragments  and 
periosteum,  the  process  being  analogous  to 
union  of  the  soft  parts  by  the  second  in- 
tention. The  granulations  either  undergo 
direct  ossification,  or  first  pass  through  a 
fibrous,  or,  in  some  instances,  a  carti- 
laginous stage.  The  loose  fragments  and 
injured  tissues,  where  the  bone  is  commi- 
nuted and  the  soft  parts  are  much  bruised 
or  lacerated,  are  cast  off  by  the  process  of 
ulceration  (Fig.  56)  before  healing  ensues. 
Where,  however,  a  fragment  retains  its 
connection  with  the  periosteum,  it  may 
not  lose  its  vitality,  but  may  help  in  the 
restoration  of  the  bone.  Where  a  large 
portion  of  bone  is  denuded  of  periosteum 
it  generally  dies,  and  is  usually  separated 
as  in  the  ordinary  process  of  necrosis 
(Fig.  56).  It  may,  however,  become  embedded  in  the  new  bone, 
and  remain  a  source  of  irritation  for  years. 

Bangers  of  cornjpound  fracture. — 1.  Immediate  dangers:  shock  and 
collapse  from  loss  of  blood,  which  may  prove  fatal  in  a  few  houi's ; 
more  rarely  fat-embolism.  2.  Intermediate  dangers  :  septic  inflam- 
mation, erysipelas,  sapr£emia,  septicsemia,  pyaemia,  and  tetanus. 
3.  late  dangers :  hectic  fever,  lardaceous  disease,  and  exhaustion 
from  long- continued  suppuration. 

The  treatment  varies  according  to  the  state  of  the  parts,  the  age 
and  health  of  the  patient,  and  the  situation  of  the  fractui-e.  Our 
aim,  when  possible,  should  be  to  convert  a  compound  into  a  simple 
fracture.  Thus,  when  the  wound  is  small— a  mere  puncture— it 
should,  after  being  well  cleansed  by  antiseptics,  be  closed  by  a 
piece  of  antiseptic  gauze,  and  the  case  treated  as  a  simple  fracture. 


Fig.  56. — Diagram  show- 
ing process  of  separa- 
tion of  necrosed  bone 
in  compound  fracture. 

A.  Ensheathing  callus  ; 

B.  Internal  callus  ;  c. 
Necrosed  fragments  ; 
r>.  Granulations  lining 
wound  leading  to  frac- 
ture.   (After  Billroth. ) 
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When  the  wound  is  large  and  lacerated,  or  other  serious  injmy  of 
the  bone,  soft  parts,  or  neighbouring  joint  has  been  sustained,  the 
question  of  amputation  will  arise.  (See  below,  Amputation  hi  Com- 
pound Fracture.)  Having,  however,  determined  to  save  the  limb, 
the  indications  are — (1)  to  reduce  the  fracture  and  maintain  the 
fragments  at  perfect  rest;  and  (2)  to  promote  the  healthy  healing 
of  the  wound.  The  fracture  should  be  set  as  described  under  simple 
fracture  ;  if  the  fragments  protrude  they  should  be  reduced  where 
practicable,  sawn  off  where  not,  enlarging  the  wound  in  the  skin 
if  necessary,  but  taking  care  not  to  remove  more  bone  than  is 
sufficient  to  accomplish  the  object.  Splinters  when  attached  by 
periosteum  should  not  be  removed,  but  simply  placed  in  position 
and  then  secured,  under  some  circumstances  by  sutures.  If  it  is 
found  difficult  to  keep  the  fragments  in  place  they  may  be  fixed 
in  position  by  wiring  or  by  Senn's  bone  ferrules  (page  169).  The 
wound  should  be  rendered  aseptic  by  washing  out  all  corners  with 
some  antiseptic  fluid.  When  this  can  be  thoroughly  done  the  soft 
tissues,  muscles,  tendons,  and  fascifie  should  be  united  by  catgut 
sutures  and  the  wound  closed ;  but  when  there  is  much  laceration, 
and  thorough  cleansing  cannot  be  effectually  carried  out,  the  wound 
should  be  kept  freely  drain^ed  to  prevent  the  decomposition  of  any 
extravasated  blood  and  discharges.  The  limb  should  then  be 
secured  in  some  form  of  apparatus,  so  arranged  that  the  wound 
is  not  covered  by  it,  but  is  freely  accessible  for  dressing  without 
disturbing  the  fragments.  If  the  patient's  general  condition 
remains  good,  and  he  has  no  2')ain  or  discomfort,  the  dressings 
may  be  left  undisturbed  till  the  wound  has  healed  ;  but  should 
suppuration  occur,  a  careful  inspection  ought  to  be  made  daily 
to  see  that  the  drainage  is  efficient ;  and  if  any  collection  of  pus, 
which  is  apt  to  form  in  the  intermuscular  planes,  be  discovered,  it 
should  be  let  out  with  antisej^tic  precautions  and  the  wound  drained. 
Any  portions  of  bone  that  may  necrose  should  be  removed  as  soon 
as  loose.  When  the  wound  has  healed  the  fracture  should  be 
treated  in  the  same  way  as  a  simple  one.  Any  complications, 
as  erysipelas,  sapmemia,  &c.,  that  may  occur,  must  be  treated  as 
described  in  other  parts  of  the  book.  The  constitutional  treatment 
is  the  same  as  that  indicated  in  other  severe  injmies.  (See  also 
Simple  Fracture.) 

Question  of  amputation  in  compound  fracture. — In  slight  and 
uncomplicated  cases,  and  in  those  severe  injuries  in  which  the 
limb  is  completely  shattered,  the  course  to  be  pursued  is  quite 
clear — in  the  one  case  to  spare  the  limb,  and  in  the  other  to  amputate 
immediately.  But  in  other  instances  the  question  of  attempting 
to  save  versus  amputate  becomes  one  of  the  most  serious  and 
anxious  that  the  surgeon  has  to  decide.  It  was  formerly  taught 
bhat  we  should  amputate — 1 .  If  there  is  great  laceration  of  the  soft 
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parts  and  extensive  loss  of  skin.  2.  If  there  is  mucli  comminution 
of  the  bone.  3.  If  the  main  artery  or  nerves  of  the  limb  are  torn. 
4.  If  a  large  joint  is  implicated.  5.  If  the  limb  is  likely  to  be  of 
little  subsequent  service  from  the  severity  of  the  injury;  and  6.  If 
the  patient  is  old  or  his  constitution  broken  down.  No  one  of  these 
signs  is  in  itself  in  every  case  a  sufficient  reason  for  amputating, 
and  when  we  can  succeed  in  rendering  the  wound  completely 
aseptic  some  of  them,  as  comminution  of  the  bone,  implication  of 
a  large  joint,  and  the  advanced  age  of  the  patient,  can  hardly  be 
now  ever  considered  as  a  justification  for  so  severe  a  measure.  The 
main  considerations  are :  Can  the  wound  be  rendered  aseptic,  and, 
if  so,  is  the  arterial  supply  sufficient  to  prevent  gangrene ;  is  the 
condition  of  the  nerves  such  that  the  limb  will  not  be  helplessly 
paralysed ;  and  is  the  laceration  of  the  muscles  and  tendons  within 
such  limits  as  will  allow  of  a  useful  limb  ?  If  these  questions  can 
be  answered  in  the  affirmative  an  attempt  should  be  made  to  save 
the  limb  ;  if  in  the  negative,  amputation  should  be  done.  The 
indications  for  amputation  are  of  coui'se  more  imperative  if  the 
fracture  involves  the  lower  extremity,  especially  the  femur ;  but 
each  case  must  be  judged  on  its  own  merits,  and  some  surgeons 
will  attempt  to  save  what  others  condemn.  Every  legitimate  effort 
should  of  course  be  made  to  save  a  limb,  but  we  must  remember 
that  in  attempting  to  do  so  we  may  place  the  patient's  life  in  danger, 
and  that  too  often  it  is  a  question  of  a  limb  versus  the  life. 

If  amputation  is  not  performed  at  once,  or  within  the  first  twenty- 
four  hours,  and  it  then  becomes  evident  that  the  limb  must  be 
sacrificed,  the  amputation  should  not,  as  a  rule,  be  undertaken  till 
the  traumatic  fever  has  subsided,  the  surgeon  watching  carefully 
for  the  most  favourable  opportunity  that  presents  itself.  The  signs 
calling  for  amputation  during  the  suppurating  stage  are  : — Exten- 
sive suppuration,  great  sloughing  of  the  soft  tissues,  inflammation 
and  suppuration  of  a  neighbouring  joint,  necrosis  of  large  portions 
of  bone,  exhaustion,  hectic,  and  lardaceous  disease. 

Complications  of  fracture. — A  simple  fracture  may  be  com- 
plicated by  any  of  the  general  a  fectians- attending  other  injuries,  as 
shock,  traumatic  delirium,  tetanus,  retention  of  urine  ;  and  by  such 
local  conditions  as,  1,  concomitant  dislocation ;  2,  extravasation  of 
blood;  3,  rupture  of  the  main  artery,  vein,  or  nerve  ;  4,  implication 
of  a  joint;  5,  gangrene  from  tight  bandaging ;  6,  paralysis  from  the 
use  of  a  crutch,  or  the  implication  of  a  nerve  in  the  callus  ;  7,  venous 
thrombosis;  8,  embolism;  9,  formation  of  ulcers  or  bed-sores  over 
prominences  of  bone;  10,  erysipelas;  11,  fat-embolism;  and, 12,  sup- 
puration where  there  is  much  laceration-  of  the  tissues  with  giving 
way  of  the  skin,  the  fracture  then  becoming  compound. 

A  compound  fracture  may  in  consequence  of  the  open  wound 
be  complicated,  in  addition  to  the  above-mentioned  affections,  by 
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septic  inflammaUon  and  suppuration,  necrosis,  saprcemia,  septiecemia, 
pycemia,  hectic  fever,  and  tetanus. 

Of  these  complications  of  fracture,  whether  simple  or  com- 
pound, the  only  ones  that  need  be  further  mentioned  here  are 
the  following  : — 

Fracture  combined  luith  dislocation. — In  simple  fractui'e  the  treat- 
ment consists  in  placing,  where  possible,  the  fracture  in  sj)lints, 
and  then  attempting  the  reduction  of  the  dislocation.  Where  the 
dislocated  end  cannot  be  replaced  the  fragments  must  be  allowed 
to  consolidate,  and  another  attempt  then  made  to  reduce  the  dis- 
location ;  or  the  surgeon  may  try  to  manipulate  the  dislocated 
portion  into  its  socket,  and  then  apply  sj)lints  to  the  fracture.  In 
compound  fracture  this  complication  is  a  much  more  serious  one, 
especially  when  it  occurs  in  the  lower  extremity  and  involves  one 
of  the  larger  joints.  In  the  knee,  ankle,  and  wrist,  amputation, 
and  in  the  elbow  and  shoulder,  excision,  is  usually  indicated.  In 
the  smaller  joints  the  dislocation  may  be  reduced,  and  the  case 
treated  as  a  wounded  joint  complicated  by  fracture. 

Fracture  iraplicatiiKj  a  joint. — A  simple  fracture  extending  into  a 
joint  is  not  an  uncommon  accident ;  indeed  the  elbow  and  knee- 
joints  are  always  involved  in  fracture  of  the  olecranon  and  patella 
respectively,  and  the  shoulder  and  hip -joints  in  the  intra- capsular 
fracture  of  the  neck  of  the  humerus  and  femur.  The  injured  joint 
may  become  stiff  or  ankylosed,  though  usually  no  serious  mischief 
ensues.  Suppuration  is  very  rare.  The  limb,  in  putting  up  the 
fracture,  should  be  placed,  except  in  the  case  of  fracture  of  the  ole- 
cranon, in  a  position  in  which  it  will  be  of  most  service  should  bony 
ankylosis  ensue.  Inflammation  and  stiffness  of  the  joint  from 
fibrous  adhesions  should  be  treated  in  the  way  described  under 
Diseases  of  Joints.  A  compound  fracture  extending  into  a  joint, 
though  more  serious,  does  not  necessarily  call  for  amputation  or 
excision,  and  may  be  treated  in  the  way  described  under  Wounds 
of  Joints.  But  should  such  be  required,  excision  in  the  upper 
extremity  and  amputation  in  the  lower  may  be  said,  with  certain 
reservations,  to  be  the  rule  of  practice.  If  an  operation  is  considered 
unnecessary  the  case  should  be  treated  as  a  wounded  joint,  and 
splints,  according  to  the  variety  of  fracture,  applied. 

Fat-embolism  is  a  rare  complication  of  fracture,  but  is  more 
frequent  in  the  compound  than  in  the  simple  variety  and  in  bones 
that  have  undergone  atrophy.  It  appears  that  in  consequence  of  the 
crushing  of  the  medulla,  fat-globules  gain  admission  into  the  veins, 
and  become  lodged  in  the  capillaries  of  the  lungs,  brain,  kidneys, 
and  other  organs.  It  is  attended  by  dyspnoea,  either  cyanosis  or 
pallor,  collapse,  irregular  action  of  the  heart,  and  at  times  by  coma 
and  death.  Venesection,  injection  of  ether  into  the  veins,  and  arti- 
ficial respiration  have  been  suggested  in  the  way  of  treatment. 
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Crutch-palsy  is  due  to  the  pressure  of  a  crutch  on  the  musculo- 
spiral  nerve.  It  is  best  avoided  by  well  padding  the  crutches,  or 
by  having  handles  to  the  crutches,  so  that  part  of  the  weight  falls 
on  the  hands.  An  ingenious  crutch  with  handles  has  lately  been 
introduced.  The  paralysis,  which  chiefly  affects  the  extensor 
muscles  of  the  forearm,  giving  rise  to  dropped  lurist,  usually 
passes  off  when  the  crutch  is  no  longer  used.  Should  it  not  do  so, 
electricity  and  massage  may  be  employed. 

Paralysis  or  neuralgia  sometimes  occurs  in  consequence  of  the 
implication  of  a  nerve  in  the  callus.  This  condition  is  perhaps 
most  common  in  fractures  of  the  shaft  of  the  humerus,  the 
musculo-spiral  nerve  being  involved  in  the  callus  as  it  lies  in  its 
groove.  The  result  is  dropped  hand  from  paralysis  of  the  extensors 
of  the  wrist  and  loss  or  impairment  of  sensation  or  pain,  and 
trophic  changes  in  the  region  supplied  by  the  radial  branch.  An 
operation  is  then  at  times  necessary  to  liberate  the  nerve. 

Gangrene  from  tight  bandaging  is  occasionally  met  with,  and  is 
of  the  racist  variety.  All  bandages  should  of  course  be  at  once 
removed  in  the  hope  that  the  limb  may  recover.  When  the  gan- 
grene is  thoroughly  established,  amputation  above  the  seat  of 
fracture,  and  of  course  well  beyond  the  gangrene,  must  be  per- 
formed. Short  of  gangrene,  the  partial  cutting  off  of  the  blood 
supply  may  cause  inflammation  and  degeneration  of  the  muscles, 
followed  by  stubborn  contracture  [ischcemic  rigidity). 

Extravasation  of  hlood  into  the  tissues  is  not  uncommon  in  simple 
fracture,  owing  to  the  tearing  of  some  of  the  smaller  blood-vessels 
by  one  of  the  rough  fragments.  The  extravasated  blood  causes  in 
some  instances  considerable  swelling,  and  on  making  its  way  to  the 
smiace  gives  the  part  a  bruised  and  black  appearance,  and  frequently 
causes  the  cuticle  over  it  to  be  raised  into  blebs.  These  blebs  differ 
from  those  formed  in  gangrene  in  that  they  are  fixed  and  firm, 
whilst  the  latter  are  movable  over  the  moist  and  slippery  skin 
beneath.  No  special  treatment  is  required,  the  blebs  should  notjbe 
opened,  and  the  blood  will  gradually  be  absorbed.  In  rare  instances, 
however,  suppuration  ensues. 

Rupture  of  the  main  artery  or  vein  occasionally  occurs,  causing 
when  the  skin  is  unbroken  a  tense  swelling  at  the  seat  of  fracture, 
attended,  in  the  case  of  the  artery,  by  coldness  of  the  limb  and 
cessation  of  the  pulse  in  the  arteries  below.  In  compound  fracture 
rupture  of  the  artery  is,  as  a  rule,  easily  diagnosed,  in  that  pressure 
on  the  artery  above  the  fracture  stops  the  bleeding.  Treatment.— 
Should  the  swelling  in  simple  fracture  increase  in  spite  of  elevation 
of  the  limb,  cold,  and  pressure  on  the  main  artery  above,  and  gan- 
grene threaten,  three  courses  are  open:  1,  ligature  of  the  artery 
above ;  2,  tying  the  artery  at  the  seat  of  fracture ;  or,  3,  amputation. 
In  the  lower  limb  amputation  is  probably,  as  a  rule,  the  safest 
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course ;  in  the  upper  limb  ligature  of  the  vessel  at  the  seat  of 
fracture  may  be  attempted.  But  the  conditions  that  call  for  the 
adoption  of  one  or  other  of  these  methods  are  too  various  to  discuss 
here.  In  compound  fracture  the  vessel  should  be  tied  in  the  wound 
if  j)ossible.  If  not,  amputation  will  probably,  though  not  invariably, 
be  the  right  course. 

INJURIES  OF  JOINTS. 

Contusions  of  joints  may  be  produced  by  any  mechanical 
violence.  They  are  generally  attended  with  pain  and  stiffness  on 
movement,  and  in  severe  cases  with  swelling  from  effusion  of 
blood  {Iwmarthrosis)^  and,  later,  of  serous  fluid  [synovitis)  into  the 
synovial  cavity.  If  the  contusion  is  neglected,  especially  in  tuber- 
culous children,  acute  or  chronic  inflammatory  changes  may  ensue, 
leading  to  destruction  of  the  joint.  The  treatment  consists  in  placing 
the  part  at  rest  on  a  splint,  or  in  a  plaster-of-Paris  bandage,  and 
applying  cold  by  means  of  an  ice-bag  or  Leiter's  tubes.  Where 
there  is  much  effusion  into  the  S3aiovial  cavity,  and  consequently 
considerable  tension  and  j^ain,  aspiration  of  the  joint  may  be 
advantageously  j^ractised,  and  pressure  afterwards  applied. 

Sprains. — A  sj^rain  is  a  stretching  or  partial  rupture  of  the 
ligaments  of  a  joint  without  separation  of  the  articular  surfaces. 
Sprains  are  generally  due  to  a  violent  wrench  or  twist  of  the  joint, 
and  are  often  accompanied  by  laceration  of  the  tendons  and  other 
soft  tissues  around.  They  are  of  most  frequent  occurrence  in  the 
ankle,  shoulder,  wrist,  and  knee. 

Higns  and  diagnosis. — Severe  pain,  often  localized  to  certain 
points,  and  increased  on  movement ;  inability  to  bear  weight  on 
the  limb ;  swelling  and  ecchymosis  from  effusion  of  blood  in  and 
around  the  joint ;  and,  later,  inflammatory  effusion  into  the  synovial 
cavity.  The  absence  of  signs  of  fracture  or  of  dislocation  will 
usually  suffice  to  distinguish  a  sprain  from  one  or  other  of  these 
injuries;  but  where  there  is  much  swelling  it  maybe  difficult  or 
impossible  to  make  a  diagnosis  till  the  swelling  has  subsided.  If 
there Js  any  doubt  the  injury  should  be  treated  as  a  fracture. 

The  consequences  of  a  neglected  sprain  may  be  very  serious, 
especially  in  rheumatic  and  gouty  subjects.  Thus,  as  the  result 
of  the  incomplete  absorption  of  the  inflammatory  products,  the 
imperfect  repair  of  the  torn  ligaments,  the  formation  of  fibrous 
idhesions  in  and  around  the  joint,  and  the  gluing  of  the  surrounding 
:endons  to  their  sheaths,  a  sprain  may  be  followed  by  long- continued 
Dain,  stiffness,  weakness,  and  even  fibrous  ankylosis  of  the  joint. 
It  times  in_tuberculous  subjects  a  sprain  maybe  the  starting  point 
)f  destructive  joint-disease. 

Treatment. — The  indications  are  to  place  the  joint  at  perfect  rest 
ill  the  torn  ligaments  have  had  time  to  heal ;  to  prevent  or  subdue 
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inflammation  ;  and,  should  sti:ffness  or  ankylosis  have  ensued,  to 
restore  the  mobility  of  the  joint  by  breaking  down  any  adhesions 
that  may  have  formed.  Thus,  if  seen  at  once,  a  plaster- of -Paris  or  a 
Martin's  bandage  should  be  put  on ;  or  if  much  swelling  has  already 
occurred,  the  parts  should  be  placed  on  a  splint,  or  in  a  sling,  and 
either  cold,  in  the  form  of  lead-lotion  or  ice,  or  heat,  in  the  form  of 
hot  fomentations,  applied.  For  very  slight  cases,  however,  a  few 
days'  rest  with  the  part  supported  by  a  wet  bandage,  followed  by  the 
use  of  a  stimulating  liniment,  is  all  that  is  usually  necessary.  The 
Joint  in  any  case  should  not  be  kept  too  long  at  rest  lest  stiffness 
ensue  ;  but  as  soon  as  all  signs  of  inflammation  have  disappeared 
passive  movements  should  at  once  be  begun.  If  stiffness  or  fibrous 
ankylosis  has  already  occurred,  friction,  shampooing,  and  massage 
may  be  tried;  or  the  joint  may  be  forcibly  wrenched  under  an 
anaesthetic,  provided  all  signs  of  active  inflammation  have  ceased. 

Dislocations. — A  dislocation  is  the  forcible  separation  of  the 
articular  end  of  a  bone  from  the  part  with  which  it  is  naturall}^  in 
contact. 

Varieties. — Dislocations  may  be  divided  into  the  Congenital  and  the 
Acquired ;  the  latter  again  into  the  Spontaneous  and  the  Traumatic. 
The  Spontaneous  are  those  that  occur  as  the  result  of  disease  of  the 
joints,  and  are  treated  of  elsewhere  (see  Diseases  of  Joints).  The 
Traumatic,  or  accidental  dislocations,  with  which  we  are  here 
specially  concerned,  are  spoken  of  as  compound  or  simple  according 
as  they  are,  or  are  not,  complicated  with  an  external  wound  leading 
into  the  joint ;  and  in  either  case  as  complete  ov  partial  according  as 
the  articular  surfaces  are,  or  are  not,  completely  separated  from 
each  other. 

The  causes  of  dislocation  are  predisposing  and  exciting.  The 
predisposing  causes  may  be  enumerated  as: — 1,  weakness  of  the 
ligaments  surrounding  the  joint  from  previous  dislocation  or 
disease;  2,  the  shape  of.  the  joint— ball-and-socket  joints  from 
their  extensive  range  of  movement  being  more  easily  dislocated 
than  hinge  joints  ;  3,  middle  life — the  bones  being  then  strong  and 
capable  of  resisting  fracture  and  the  muscles  powerful ;  4,  the  male 
sex — men  being  more  continually  exposed  to  violence  than  women. 
The  exciting  causes  are  usually,  1,  external  violence,  either  direct  or 
indirect,  and  sometimes,  2,  muscular  action.  Examples  of  each 
will  be  met  with  in  the  section  on  special  dislocations. 

The  Signs  common  to  all  dislocations  are  1.  Alteration  in  the 
shape  of  the  joint.  2.  Inability  to  move  the  limb  on  the  part  of  the 
patient,  and  more  or  less  fixidity  to  the  efforts  of  the  sm-geon.  3. 
An  alteration  in  the  relations  of  points  of  bone  about  the  joint. 

4.  An  abnormal  j)osition  of  the  end  of  the  displaced  bone;  and 

5.  Shortening  or  lengthening  of  the  limb,  or  an  alteration  in  its 
axis.    The  signs  are  frequently  obscured  by  swelling  in  and  about 
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tlie  joint,  due  to  extravasation  of  blood  or  effusion  of  synovial  fluid. 
Hence  in  all  doubtful  cases  the  position  of  the  bone  should  be 
ascertained  by  means  of  the  x  rays. 

The  state  ofthejMrts  will  be  more  especially  referred  to  under  each 
special  dislocation.  Here  it  may  be  briefly  stated  that  the  head  of 
the  bone  is  generally  forced  ttiixjugh  the  capsular  ligament ;  whilst 
other  of  the  ligaments,  surrounding  tendons,  and  muscles,  may  be 
ruptured  or  tightly  stretched,  and  the  arteries  and  nerves  displaced, 
pressed  upon,  or  torn.  In  the  ball-and-socket  joints  the  end  of  the 
bone  will  be  found  either  opposite  the  rent  in  the  capsule  or  drawn 
to  some  distance  from  it  by  muscular  contraction.  If  reduction  is 
effected  early,  the  damaged  ligaments  and  muscles  are  soon  re- 
paired; but  they  remain  for  some  time  weakened  and  stretched, 
and  thus  predispose  to  re -dislocation.  Hence  the  imj)ortance  of 
keeping  the  parts  at  rest  until  firm  union  of  the  ruptured  capsular 
and  other  ligaments  has  occurred.  After  reduction  a  moderate 
amount  of  inflammation  and  serous  effusion  in  and  about  the  joint 
generally  ensues,  but  usually  subsides  in  a  few  days  if  the  parts 
are  kept  at  rest,  the  joint  becoming  gradually  restored  to  its 
normal  condition.  If_rcst  is  neglected,  however,^  the ^  rent  in  the 
capsule  may  not  heal,  but  remain  as  a  permanent  hole  with  smooth 
edges,  allowing  the  head  of  the  bone  to  slij)  in  and  out  of  its 
socket.  In  some  instances,  moreover,  the  inflammation  may  run 
into  suppuration,  which  may  be  followed  by  ankylosis  of  the  joint. 

The  impediments  to  reduction  are: — In  recent  cases: — 1.  The 
spasmodic  contraction  of  the  mascles  surrounding  the  joint.  2. 
The  small  size  of  the  rent  in  the  capsule.  3.  The  hitching  of  points 
of  bone  on  each  other;  and  4.  The  interposition  of  ligaments, 
tendons  or  muscles.  In  old-standing  cases: — 1.  The  formation  of 
adhesions  around  the  dis^^laced  bone.  2.  The  closure  of  the  rent  in 
the  capsule.  3.  The  permanent  shortening  of  the  ligaments  and 
muscles;  and  4.  The  alteration  in  the  shape  of  the  articular  sur- 
faces, in  part  from  absorj^tion  and  in  jDart  from  the  formation  of 
new  bone.  The  contraction  of  the  muscles  generally  increases  from 
the  time  of  the  accident ;  hence  every  hour  the  dislocation  remains 
unfoduced  the  more  difficult  the  reduction  becomes. 

The  consequences  of  non-reduction  are  either  the  formation  of  a 
new  joint  or  ankylosis,  the  former  being  more  common  in  ball- 
and-socket  joints,  the  latter  in  hinge  joints.  When  any  movement 
between  the  dislocated  bones  exists,  the  osseous  surface  on  which 
the  displaced  bone  rests  is  converted  into  a  new  articular  cavity  by 
a  process  of  absorption  of  the  old  bone  and  the  formation  of  new 
bone  around ;  the  end  of  the  displaced  bone  becomes  adapted  by 
a  similar  process  of  absorj)tion  to  its  new  socket ;  and  the  soft 
tissues  around  become  condensed  so  as  to  form  a  kind  of  new  capsule. 
The  old  socket  in  the  meantime  becomes  more  or  less  obliterated, 
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its  articular  cartilage  absorbed,  and  its  cavity  filled  up  with  fibrous 
tissue  or  new  bone.  The  range  of  movement  in  the  newly  formed 
joint  will  at  first  be  limited,  but  in  the  course  of  time,  under  ap- 
propriate treatment,  will  become  much  more  free,  and  a  very  fairly 
useful  limb  may  be  obtained.  When  on  the  other  hand  the  dislo- 
cated bone  is  immovably  fixed  upon  another  the  articular  cartilage 
is  absorbed,  the  contiguous  osseous  surfaces  unite,  and  bony  anky- 
losis ensues.  The  muscles,  moreover,  from  want  of  use,  undergo 
shortening  or  partial  atroj)hy  and  fatty  degeneration,  leaving  the 
limb  in  a  more  or  less  shrunken  and  wasted  condition. 

Treatment. — The  indications  are: — 1.  To  replace  the  articular 
surfaces  in  contact ;  and  2.  To  keep  them  there  until  the  rent  in 
the  capsule  has  united  and  the  torn  ligaments  and  muscles  have 
had  time  to  heal.  Unless  the  case  is  seen  immediately  after  the 
accident,  whilst  the  j^atient  is  faint  and  the  muscles  are  in  con- 
sequence relaxed,  an  ansesthetic  had  better  be  given  to  overcome 
the  resistance  of  the  muscles.  The  reduction  may  then  be  effected 
either  by,  1,  manipulation.,  or,  2,  extension. 

1.  Manipulation  consists  in  putting  the  limb  through  certain 
movements  of  flexion,  extension,  rotation,  and  circumduction, 
varying  according  to  the  situation  and  variety  of  the  dislocation. 
By  means  of  these  movements  we  endeavour^: — {a)  To  overcome 
the  obstacles  to  reduction  by  relaxing  the  stretched  ligaments  and 
tendons  and  disengaging  any  hitching  points  of  bone ;  and  (6)  To 
make  the  displaced  head  retrace  as  it  were  its  steps  and  re-enter  its 
socket.  In  order  to  employ  manipulation  successfully  it  is 
essential  that  the  surgeon  should  know  the  anatomy  of  the  part, 
the  direction  in  which  the  bone  has  travelled  to  reach  its  abnormal 
situation,  and  the  probable  position  of  the  rent  in  the  capsule. 

2.  Extension  is  a  much  less  scientific  method  of  reducing  a  dis- 
location, and  should  never  be  resorted  to  except  in  certain  forms  of 
dislocation,  which  will  be  mentioned  hereafter,  till  manipulation  has 
been  tried.  It  was  the  method  almost  always  employed  by  the  older 
surgeons,  and  has  for  its  object  the  forcible  dragging  of  the  dis- 
placed end  of  the  bone  into  its  socket,  or  opposite  its  socket,  into 
which  it  is  then  drawn  by  muscular  contraction.  In  many  forms 
of  dislocation  the  method  is  as  harmful  in  practice  as  it  is  wrong  in 
principle,  since  the  displaced  head,  as  in  some  forms  of  dislocation 
of  the  hi  J),  can  only  be  drawn  into  its  socket  in  this  forcible  manner 
by  rupturing  the  resisting  ligaments  and  tendons.  In  employing 
extension,  traction  is  made  in  the  long  axis  of  the  limb  by  the 
surgeon,  either  with  his  hands  or  by  means  of  a  jack-towel  secured 
by  a  clove  hitch  to  the  limb,  or  if  more  force  is  requii^ed  by  multi- 
plying pulleys.  Counter- extension  is  in  the  meanwhile  made  in 
the  opposite  direction  to  the  extending  force,  but  in  the  same 
straight  line,  either  by  the  sui^geon  pressing  with  his  heel  or  knee 
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on  the  part  above  the  dislocation,  or  by  fixing  the  part  with  a  jack- 
towel  or  suitable  strap  to  a  hook  in  the  floor  or  wall.  When  suffi- 
cient extension  has  been  employed  to  draw  the  head  of  the  bone 
op2)osite  its  socket  the  surgeon  should  endeavour  to  guide  it  into 
its  place.  Before  the  introduction  of  chloroform  this  was  usually 
effected  by  the  contraction  of  the  muscles  themselves  after  the 
head  had  been  drawn  down  by  the  extending  force. 

In  old-standing  cases,  before  either  manipulation  or  extension  is 
employed,  the  adhesions,  which  offer  the  chief  obstacle  to  reduction, 
should  bo  first  broken  down  by  cautiously  rotating  or  circumducting 
the  limb.  When  the  rent  in  the  capsule  has  united,  the  old  socket 
been  filled  up,  and  a  new  joint  formed,  reduction  is  of  course  physi- 
cally impossible  ;  but  even  then  the  breaking  down  of  the  adhesions 
may  greatly  improve  the  range  of  motion  and  consequent  useful- 
ness of  the  limb.  In  attempting  the  reduction  of  a  long-standing 
dislocation,  however,  great  care  must  be  exercised,  or  irreparable 
damage  may  be  done.  Eather  than  use  any  great  violence  it  is  in 
some  cases  better  at  once  to  cut  down  upon  the  dislocation  and 
divide  any  bands  which  may  be  found  jireventing  reduction.  Not 
only  may  the  accidents  below  enumerated  be  thus  avoided,  but 
reduction  may  be  safely  accomplished  at  later  periods  than  was 
formerly  possible,  and  with  antiseptic  treatment  of  the  wound 
there  is  but  little  risk,  and  good  movement  of  the  joint  may  be 
expected. 

Among  the  accidents  that  have  attended  violent  efforts  at  redaction 
may  be  mentioned  : — 1 .  Eupture  of  the  main  artery,  vein,  or  nerves. 
2.  Laceration  of  muscles  and  tendons.  3.  Tearing  oj^en  the  skin 
and  soft  tissues,  thus  rendering  the  dislocation  compound.  4. 
Fracture  of  the  bone.  5.  Inflammation  and  suppuration  of  the 
joint  and  surrounding  jmrts ;  and  6.  The  evulsion  of  the  limb. 

Hoiv  long  after  a  dislocaiion  may  an  attempt  he  made  at  reduction? 
— Sir  Astley  Cooper  gave  the  time  at  between  three  and  four  months ; 
but  since  the  introduction  of  chloroform  successful  cases  have  been 
reported  after  much  longer  periods.  In  an  old-standing  case  the 
circumstances  which  should  influence  us  in  deciding  whether  an 
attempt  at  reduction  should  be  made,  are  the  age  of  the  patient, 
the  situation  of  the  dislocation,  the  presence  or  absence  of  pain,  and 
the  amount  of  usefulness  of  the  limb.  By  the  new  method  of  open 
division  of  the  adhesions  about  the  joint,  the  time  at  which  a  dis- 
location can  be  reduced  is  considerably  extended.  This  method, 
however,  should  not  be  em23loyed  unless  the  movements  of  the  joint 
are  restricted  and  the  usefulness  of  the  limb  in  consequence  is 
impaired. 

The  after-treatment  consists  in  maintaining  the  part  at  rest  by 
suitably  applied  strapping  and  bandages,  and  in  preventing  or 
subduing  inflammation  by  cold,  evaporating  lotions,  &c.  The 
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part,  however,  should  not  be  kept  at  absolute  rest  longer  than  is 
sufficient  for  the  torn  ligaments  and  other  soft  tissues  to  heal,  lest 
adhesions  form  and  stiffness  of  the  joint  ensue.  Passive  move- 
ments, therefore,  should  be  cautiously  begun  after  a  few  weeks ; 
and  friction,  shampooing,  or  galvanism  subsequently  employed  to 
restore  the  tone  of  the  wasted  muscles.  Where  stiffness  has 
occurred  the  adhesions  should  be  broken  down  under  an  ansesthetic, 
provided  there  are  no  signs  of  active  inflammation  in  the  joint. 

Treatment  of  compound  dislocations. — The  dislocation  should  be 
reduced,  the  parts  placed  at  perfect  rest,  and  the  case  treated 
as  a  wound  of  the  joint  (see  Wounds  of  Joints).  In  consequence  of 
the  extensive  laceration  of  the  ligaments  and  other  soft  tissues 
reduction  is  usually  quite  easy.  When  a  compound  dislocation  is 
combined  with  a  fracture  of  the  bone,  and  there  is  much  laceration 
of  the  soft  parts,  amputation  of  the  limb  in  the  lower  extreniity, 
and  resection  of  the  joint  in  the  uj^per,  will  probably  be  required. 

Congenital  dislocations  are  those  that  occur  during  intra- 
uterine life,  and  generally  depend  upon  some  malformation  of  the 
articular  surfaces,  rather  than  upon  actual  displacement  of  an 
originally  normal  articulation.  They  are  all  very  rare,  with  the 
exception  of  the  so-called  "  congenital  dislocation  "  of  the  hip,  which 
requires  a  separate  notice. 

Congenital  dislocation  of  the  hip. — In  this  deformity  the 
acetabulum  and  head  of  the  femur  are  malformed,  the  head  of  the 
bone  resting  usually  on  the  ilium.  The  chief  signs  are  a  waddling 
gait,  lordosis,  and  shortening  of  the  limb  if  the  dislocation  is  one- 
sided. On  examination  the  trochanter  is  found  to  be  prominent 
and  above  Nelaton's  line,  but  it  can  be  drawn  down  somewhat  on 
making  traction  on  the  limb.  The  head  of  the  bone  can  usually 
be  felt  in  the  abnormal  position.  After  the  child  begins  to  walk 
the  muscles  become  contracted  and  the  head  forced  further  from 
the  acetabulum  by  the  weight  of  the  body. 

Treatment. — Continuous  extension  in  the  horizontal  position  with 
pressure  over  the  trochanter  has  been  attended  with  considerable 
success.  During  the  last  few  years  several  operations  have  been 
practised  for  congenital  dislocation  of  the  hip  by  Lorenz,  Hoffa, 
Ogston,  and  others.  Briefly,  these  operations  consist  in  the  division 
of  contracted  muscles  and  ligaments,  the  gouging  out  of  a  new 
acetabulum  in  the  ilium,  and  the  replacement  of  the  remains  of 
the  head  of  the  femur  in  the  new  socket  thus  formed.  It  is  ques- 
tionable, however,  if  the  results  obtained  are  worth  the  risk.  In 
young  children  the  remains  of  the  head  may  be  often  replaced  in 
the  rudimentary  acetabulum  by  manipulation  [Pad's  method),  or 
may  be  brought  near  that  cavity.  In  either  case  the  limb  should 
then  be  fixed  in  the  abducted  position,  so  that  the  pressure  of  the 
head  may  deepen  the  old  or  make  for  itself  a  new  socket. 
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Wounds  of  joints. — A  joint  may  be  merely  punctured,  or  it 
may  be  laid  freely  open.  The  wound  may  be  of  an  incised, 
lacerated,  or  contused  character,  and  complicated  by  extensive 
injury  of  the  surrounding  soft  tissues,  or  b}^  dislocation  or  fracture 
of  the  articular  ends  of  the  bones.  In  the  latter  case  the  wound 
may  be  further  complicated  by  the  i^rotrusion  of  the  dislocated 
bones  or  the  ends  of  the  fragments. 

A  wound  of  ajarge^  joint  should  always  be  regarded  as  serious, 
as  owihg^lo^  the  difficulty  of  securing  an  efficient  drain,  and  of 
preventing  decomposition  of  the  extravasated  blood  and  serous 
secretion  in  the  synovial  jDouches,  septic  or  infective  inflammation 
is  very  liable  to  be  set  up,  and  rapidly  run  on  to  suppuration  and 
disorganization  of  the  joint.  The  peculiar  absorptive  power  of 
the  synovial  membrane,  moveover,  favours  the  entrance  of  the 
chemical  products  of  decomposition  into  the  system,  and  conse- 
quently enhances  the  risk  of  septic  poisoning,  to  which,  or  to  such 
infective  j^rocesses  as  septica?mia  or  pj^pemia,  the  patient  may 
succumb.  Further,  should  he  survive  these  earlier  dangers  of  blood- 
poisoning,  he  is  still  liable  to  fall  a  victim  to  hectic,  or  to  exhaustion 
or  lardaceous  disease  consequent  upon  the  prolonged  drain  on  the 
system  attending  the  suppuration  in  the  synovial  membrane,  the 
articular  ends  of  the  bones,  and  the  surrounding  soft  parts. 

Medium-sized  wounds  are  the  most  dangerous,  as  such  cannot 
always  be  rendered  aseptic  nor  drainage  be  effectually  secured. 
Punctured  wounds,  when  made  with  a  clean  instrument,  and  in  an 
oblique  direction,  may  heal  under  appropriate  treatment  without 
any  inflammatory  or  other  trouble.  Should  septic  or  infective 
germs,  however,  gain  admission  at  the  time  of  puncture,  or  sub- 
sequently through  neglect  of  the  wound,  or  should  the  joint  not  be 
kept  properly  at  rest,  a  punctured  wound  may  be  followed  by  the 
most  intense  inflammation  of  the  synovial  membrane,  and  total 
disorganization  of  the  joint  with  its  attendant  dangers  of  blood- 
poisoning.  Extensive  and  lacerated  wounds  of  joints,  when  not 
sufficiently  severe  to  call  for  amputation  or  excision,  are  not 
necessarily  a  source  of  extreme  anxiety,  as  they  usually  permit  of 
effectual  cleansing  and  drainage,  and  under  the  use  of  antiseptics 
may  heal  up  by  granulations  without  giving  rise  to  any  serious 
constitutional  disturbance.  In  such  cases,  however,  bony  anky- 
losis will  generally  ensue,  though  in  some  instances  the  cartilages 
may  escape  destruction,  and  a  fairly  movable  and  useful  joint  may 
be  obtained. 

Signs. — When  the  joint  is  laid  freely  open  the  nature  of  the 
injury  is  obvious,  and  any  disjjlacement  or  splintering  of  the  bones 
can  be  seen  or  ascertained  by  examination  with  the  finger.  When 
the  wound  is  of  a  punctured  character  and  the  incision  in  the  skin 
is  some  distance   from  the  joint  the  signs  are  not  always  so 
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apparent.  In  such  cases  an  account  of  the  depth  to  which  the 
instrument  penetrated,  and  of  the  direction  in  which  it  appeared  to 
run,  will  help  us  to  determine  whether  the  synovial  membrane  has 
been  entered.  The  escape  of  a  glairy  fluid  like  the  white  of  egg 
— the  synovial  secretion — will  make  the  diagnosis  certain.  If  in 
doubt  the  case  should  be  treated  as  if  the  joint  had  been  oi^ened, 
but  on  no  account  should  the  wound  be  probed  for  the  purpose  of 
settling  the  point,  since  septic  matter  might  be  introduced  from 
without,  and  a  wound  that  did  not  in  the  first  instance  penetrate 
the  cavity  might  be  made  to  do  so.  Should  inflammation  ensue 
the  signs  will  be  the  same  as  those  of  acute  arthritis  (see  Diseases 
of  Joints). 

The  treatment  will  depend  on  the  size  and  character  of  the  wound, 
the  joint  affected,  the  nature  of  the  complications,  and  the  age  and 
constitution  of  the  patient.  The  chief  indications  are  to  prevent 
inflammation  and  its  attendant  consequences,  or  if  the  injmy  is 
of  a  very  severe  character,  to  endeavour  to  save  the  patient's  life 
by  the  sacrifice  of  his  limb.  Thus,  if  the  wound  is  small  and 
uncomplicated,  an  attempt  should  be  made  to  convert  it  into  a 
subcutaneous  wound  by  sealing  it  with  iodoformized  collodion,  or 
better,  by  placing  over  it  an  antiseptic  dressing,  after  having  first 
thoroughly  cleansed  the  skin  and  rendered  it  aseptic.  One  or  more 
fine  silkworm-gut  sutures  may  first  be  inserted  if  the  wound  is 
too  large  to  be  closed  in  this  way.  The  limb  should  be  then  placed 
on  a  splint  at  perfect  rest,  and  cold  applied  by  means  of  an  ice-bag 
or  by  Leiter's  tubes.  Should  inflammation  follow,  half-a-dozen 
leeches  should  be  placed  over  the  joint,  and  warm  applications 
substituted  for  the  cold  ;  whilst,  should  the  local  and  constitutional 
disturbance  increase  and  the  joint  become  distended,  aspiration 
should  be  practised  to  relieve  tension,  opium  given  to  soothe  the 
pain,  and  the  treatment  persevered  in.  If^  however,  pns  is  with- 
drawn by  the  aspirator,  the  joint  should  be  laid  freely  open, 
di-ained,  dressed  antiseptically,  and  placed  in  the  position  in  which, 
should  ankylosis  ensue,  it  will  subsequently  be  of  most  use.  If, 
notwithstanding  free  incisions,  the  suppuration  goes  on,  continuous 
irrigation  with  some  weak  antiseptic  fluid  may  be  tried,  or  the 
whole  limb  kept  continuously  in  a  hot  bath,  the  patient,  if  neces- 
sary, as  in  the  case  of  the  knee,  being  himself  immersed.  Should 
signs  of  saprsemia  or  exhaustion  from  hectic  set  in,  amputation 
must  be  performed. 

Larger  wounds  of  joints,  especially  when  lacerated,  should  be 
thoroughly  cleansed  with  antiseptic  lotions,  well  drained,  and 
dressed  antiseptically.  A  counter- opening  at  a  dependent  spot 
may  in  some  cases  be  advantageously  made,  as  for  instance  in  the 
popliteal  space  in  wounds  of  the  knee,  and  a  tube  passed  through 
the  joint.    Where  there  is  extensive  laceration  of  the  soft  parts  and 
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much  comminution  of  the  bones,  such  as  may  be  produced  by  a 
bullet,  where  there  is  a  probability  of  the  introduction  of  septic 
material  as  on  pieces  of  clothing,  or  where  there  are  other  compli- 
cations of  such  a  nature  as  to  render  it  doubtful  whether  a  useful 
limb  can  be  obtained,  the  question  of  amputation  or  excision  must 
be  raised.  In  deciding  on  the  propriety  of  an  operation  the  surgeon 
will  be  influenced  by  the  situation  of  the  joint,  whether  it  is  septic 
or  not,  and  the  probable  power  of  the  patient,  either  on  account  of 
his  age  or  the  general  state  of  his  constitution,  to  stand  the  acute 
inflammation  and  prolonged  suppuration  which  must  almost  neces- 
sarily ensue  if  the  limb  is  not  removed.  Briefl}'  it  may  be  said, 
that  an Jnjuiy  which  in  the  elbow  might  be  treated  in  the  ordinary 
wa^j^r  bx  excision  of  the  joint,  would  in  the  knee  probably  call 
for  am]3utation ;  that  a  wound  of  the  wrist  is  generally  more 
serious  than  one  of  the  ankle ;  and  that  the  sacrifice  of  the  limb 
is  required  for  a  much  less  severe  wound  of  the  knee  than  of  the 
ankle. 

INJURIES  OF  MUSCLES  AND  TENDONS. 

Contusions  of  muscles  are  very  common  as  the  result  of  falls, 
blows,  kicks,  or  other  violence.  They  may  vary  from  a  slight 
bruising  with  or  without  tearing  of  the  muscle-fibres  and  blood- 
extravasation  to  complete  puljnng  of  the  muscles.  Signs. — In  the 
I  slighter  cases  there  is  dull  aching  pain  increased  on  movement, 
I  ill-defined  and  deep-seated  swelling,  and  later,  ecchymosis  as  the 
blood  makes  its  way  to  the  surface.  Some  stiffness  or  loss  of  power 
from  partial  atrophy  frequently  follows,  and  occasionally  inflam- 
mation and  abscess.  Severe  cases  are  frequently  associated  with 
other  injuries  of  the  part,  as  fracture  of  a  bone,  laceration  of  a 
large  blood-vessel,  &c.  The  treatment  consists  in  keeping  the  part 
at  rest  with  the  muscle  as  much  as  possible  relaxed,  and  in 
preventing  inflammation  by  cold,  lead  and  opium  lotions  and  the 
like.  Shampooing,  massage,  and  galvanism  may  subsequently  be 
necessary  to  restore  any  loss  of  j^ower  that  may  ensue. 

Wounds  of  muscles  may  be  incised,  lacerated,  punctured,  or 
contused.  When  the  wound  is  made  transversely,  the  divided  ends, 
\^hich  gape  widely,  must  be  approximated  by  placing  the  limb  in 
such  a  position  as  will  relax  the  muscle,  and  then  united  by  asej^tic 
^.^tiires.  When  the  wound  is  deep  or  parallel  to  the  fibres  a 
drainage-tube  may  be  inserted  to  prevent  the  retention  of  the  dis- 
charge by  the  bulging  of  the  muscle.  Union  takes  place  by  fibrous 
tissue. 

RuTTURE  OF  muscle  may  occur-  from  a  sudden  and  violent 
spasmodic  action,  or  during  vj)miting,  tetanus,  or  delirium.  As 
examples  may  be  mentioned  rupture  of  the  sterno -mastoid  of  the 
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child  in  a  difficult  labour,  the  rectus  abdominis  in  parturition,  the 
biceps  in  raising  weights,  the  supinator  longus  and  gastrocnemius 
in  lawn  tennis,  the  quadriceps  extensor  at  football,  and  the  adductors 
of  the  thigh  in  riding.  A  sensation,  of  Rearing  is  often  felt  at  the 
moment  of  rupture,  followed  by  pain  and,  if  the  rupture  is  com- 
plete, by  loss  of  function.  The  rupture  is  indicated  by  a  gap, 
above  and  below  which  is  felt  a  swelling  formed  by  the  ends  of 
the  retracted  muscle  ;  or  blood  is  extravasated  between  the  ruptured 
ends,  occasioning  a  hsematoma.  Eupture  of  the  sterno-mastoid  in 
infancy  is  said  to  be  followed  by  contraction  of  the  muscle  and 
consequent  wry-neck.  The  treatment  consists  in  approximating 
the  divided  ends  as  much  as  possible  by  position  and  by  suitable 
bandages  and  splints,  and  in  applying  ice  and  evaporating  lotions 
to  control  the  blood  extravasation  and  to  prevent  inflammation. 
If  a  blood  tumour  forms  it  should  not  be  opened,  unless 
suppuration  occurs. 

Wounds  of  tendons  may  be  divided  into  the  subcutaneous  and 
the  open.  The  former  are  discussed  under  Tenotomy.  When  a 
tendon  is  divided  in  an  open  wound  its  cut  ends  should  be  approxi- 
mated by  placing  the  parts  on  a  splint  in  such  a  position  that  the 
muscle  is  as  much  as  possible  relaxed,  and  the  divided  ends  then 
united  by  asejDtic  sutures.  In  long-standing  cases  an  attempt  may 
also  be  made  to  unite  the  cut  tendon  if  the  patient's  general  state 
of  health  is  favourable  and  there  is  no  evidence  of  extensive 
destruction  of  the  tendon  or  of  its  adhesion  to  the  neighbouring 
structures.  When  the  ends  of  the  divided  tendon  are  found  to 
have  retracted  and  to  be  so  far  apart  that  they  cannot  be  made  to 
meet,  one  end  may  be  sj)lit  longitudinally,  but  not  quite  to  the 
divided  end,  turned  down  and  united  to  the  other  end  by  suture. 
In  some  cases  where  the  divided  ends  will  not  meet  they  may  be 
united  by  a  leash  of  catgut.  In  other  cases,  as  in  the  tendons  of 
the  fingers,  the  distal  end  may  be  united  laterally  to  a  neighbouring 
tendon. 

Dislocation  of  a  tendon  from  its  sheath  or  groove  without 
.  fracture  or  other  injury  occasionally  occurs  from  a  sudden  twist 
or  strain.  It  is  indicated  by  pain  and  partial  or  complete  loss  of 
function  of  the  affected  muscle,  swelling  and  ecchymosis ;  whilst 
on  examination  the  displaced  tendon  may  sometimes  be  felt  in  its 
abnormal  situation,  or  may  be  seen  or  felt,  as  in  the  case  of  the 
peroneus  longus,  to  suddenly  leave  its  groove  and  protrude  in  front 
of  the  malleolus  during  certain  movements  of  the  foot.  The  injury 
is  most  common  about  the  ankle,  and  in  the  forearm,  back,  and 
neck.  The  treatment  consists  in  replacing  the  tendon  by  manipu- 
lation, breaking  down  any  adhesions  that  may  have  formed,  and 
retaining  it  in  place  (which  is  often  difficult)  by  a  suitably  applied 
pad  and  bandage,  or  in  the  case  of  ankle  or  wrist  by  a  plaster-of- 
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Paris  bandage,  and  subsequently  by  a  leather  support.  In  an 
obstinate  case  in  which  all  mechanical  measures  had  failed  I  suc- 
ceeded in  making  a  new  sheath  for  the  tendon  by  dissecting  up  a 
flap  of  periosteum  from  the  fibula  and  sewing  it  over  the  tendon  to 
the  soft  tissue  at  the  back  of  its  groove  on  the  malleolus. 

EuPTURE  OF  A  TENDON  may  occur  as  the  result  of  external 
violence  or  during  some  sudden  and  involuntary  muscular  action, 
and  is  very  common  in  the  plantaris  and  tendo  Achillis,  and  some- 
what less  so  in  the  biceps  (see  Injui^ies  of  the  Upper  and  Lower 
Extremity).  The  tendon,  except  when  the  ends  become  widely 
separated,  as  generally  happens  in  the  case  of  rupture  of  the  long 
tendon  of  the  biceps,  usually  unites  readily  on  the  ends  being 
approximated  and  kept  at  rest  in  that  position. 

Evulsion  or  tearing  out  of  a  tendon  with  a  part  of  its 
muscle  occasionally  occurs,  as  the  result  of  catching  the  finger  or 
thumb  in  a  machine,  on  a  hook,  &c.  Part  or  the  whole  of  a  digit 
is  usually  torn  off,  bringing  away  with  it  the  flexor  tendon,  this 
being  more  firmly  attached  to  the  bone  than  the  extensor.  In 
consequence  of  the  tendon-sheath  being  thus  left  open  suppuration 
is  liable  to  extend  along  it  into  the  forearm.  Eree  drainage  of  the 
wound  and  antiseptic  dressings  are  then  imperative. 

injuries  of  arteries. 

Contusion  or  bruising  of  an  artery  without  laceration  or  other 
injury  of  its  coats  is  of  occasional  occurrence,  and  is  said  to  be 
followed  by  contraction  and  permanent  diminution  in  the  size  of  the 
vessel,  and  even  by  gangrene  of  the  limb.  Little  that  is  definite, 
however,  is  known  of  this  injuiy. 

Rupture  or  Subcutaneous  laceration  of  an  artery  may  occur 
as  the  result  of  any  severe  violence,  but  is  perhaps  most  often  due 
to  the  passage  of  a  wheel  over  a  limb,  incautious  attempts  to  reduce  an 
old  dislocation  of  the  shoulder,  and  excessive  violence  in  breaking 
down  adhesions  in  stiff  joints. 

1.  The  ru/ptuT^  may^  he  partial,  i.e.,  the  internal  and  middle  coats 
only  may  be  torn.  In  such  a  case  the  external  coat  may  subse- 
quently yield  to  the  pressure  of  the  blood,  thus  laying  the  foundation 
of  an  aneurysm  :  or  the  internal  and  middle  coats  may  be  folded 
inwards  into  the  interior  of  the  vessel,  obliterating  its  calibre,  and 
in  this  way  may  cause,  especially  if  the  vein  is  also  injured, 
gangrene  of  the  limb  (Fig.  57). 

2.  The  rwpture  may  he  complete,  ?".e.  ,all  the  coats  may  be  torn  across. 
Here  in  a  similar  manner  the  artery  may  become  occluded  without 
any  haemorrhage ;  or  blood,  often  in  enormous  quantities,  may  be 
poured  out  into  the  tissues  of  the  limb.  In  either  case  gangrene 
may  ensue,  especially  if  the  vein  is  also  ruptured  and  the  injury 
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occurs  in  tlie  lower  extremity.  Sometinies  the  extravasated  blood, 
particularly  in  the  upper  extremity,  may  become  encysted,  a  sac 
being  formed  for  it  by  the  inflammation  and  condensation  of  the 
surrounding  tissues.  This  condition  is  called  a  a iriqn scribed 
traumatic  aneurysm  in  contradistinction  to  diffused  traumatic 
aneurysm,  the  term  sometimes  applied  to  the  injury  when  the 
blood  is  simply  extravasated  into  the  tissues,  though  in  this  latter 
case  the  name  ruptured  artery  is  more  appropriate. 

The  symptoms  vary  according  to  the  nature  of  the  injury.  When 
the  main  artery  becomes  occluded  there  will  be  pain  at  the  seat  of 

ruj)ture  and  cessation  of  the  pulse 
below,  while  later  gangrene  will 
probably,  though  not  invariably, 
ensue.  Should  the  artery  not  Ido 
occluded,  blood  in  large  quantities 
will  escape  into  the  tissues,  giving 
rise  to  a  rapidly  increasing  swelling, 
in  which  no  pulsation  can  be  de- 
tected, although  a  bruit  may  some- 
times be  heard ;  the  limb  becomes 
cold,  and  livid,  and  swollen,  and  the 
pube,  as  a  rule,  can  no  longer  be 
felt  in  the  arteries  below.  When 
the  extravasation  is  very  large,  con- 
stitutional symj^toms  of  haemorrhage 

Vrn  (wvi.    1.-       c  XI       will  also  be  present,  and  signs  of 

biG.  5/. — Obliteration   of   the  A  I       i      j  • 

subclavian  artery  by  the  in-  P^^grene,  if  the  ruptured  artery  is 
folding  of  the  internal  and  lower  limb,   will  probably 

middle  coats  without  injury  soon  suj)ervene,  since  not  only  is 
of  the  external  coat.  the  main  arterial  supply  cut  off,  but 

the  collateral  flow  and  venous  return 
are  also  impeded  by  the  pressure  of  the  extravasated  blood  on  the 
collateral  arteries  and  veins.  On  the  other  hand,  should  the 
blood,  as  occasionally  happens  in  the  upper  limb,  become  encysted, 
the  swelling  will  slowly  assume  the  characters  of  an  ordinary 
aneurysm. 

Treatment. —{a)  When  the  artery  is  occluded  all  that  can  be  done 
IS  to  endeavour  to  prevent  gangrene  occurring  by  maintaining  the 
warmth  of  the  limb  till  the  collateral  circulation  has  had  time  to 
become  established.  Should  gangrene  occur  amputation  must  be 
performed  as  soon  as  a  line  of  demarcation  has  formed.  (b)  When 
Nood  in  large  quantities  is  extravasated  into  the  tissues  the  treatment 
will  depend  on  the  situation  of  the  ruptured  artery.  Thus,  in  the 
case  of  tho  popliteal,  amputation  is  usually  called  for,  especially  if 
the  vein  is  also  ruptured,  as  gangrene,  for  the  reasons  stated  above, 
will  almost  invariably  ensue  if  the  main  artery  is  tied  either  above 
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or  at  the  seat  of  ruiiture.  In  the  case  of  the  axillarj^,  however, 
where  the  collateral  circulation  is  much  more  free,  the  ruptured 
artery  may  be  cut  down  uj^on  and  secured  above  and  below  the 
bleeding  spot. 

Wounds  of  arteries  may  be  divided  into  the  penetrating  and 
the  non-penetrating. 

1.  The  lion  -pen  etratinf/  are  those  in  which  either  the  outer  only, 
or  the  outer  and  middle  coatSj  arre  notched  or  torn.  Here  the  wound 
may  heal,  or  the  uninjured  coat  or  coats  may  ulcerate,  or  give 
way,  and  haemorrhage  ensue,  or  may  gradually  yield,  as  may  also 
the  cicatrix  left  on  the  healing  of  the  wound,  to  the  pressure  of 
the  blood,  and  lead  to  the  forma,tion  of  an  aneurysm. 

2.  The  penetrating  are  those  in  which  the  interior  of  the  artery 
is  laid  open.  In  this  case  much  will  dejiend  upon  the  size  of  the 
arterj^  and  whether  it  is  comjiletely  or  only  partially  cut  across, 
and  upon  the  direction  and  size  of  the  wound. 

(a)  Wounds  of  large  arteries,  as  the  aorta  or  pulmonary  arterj', 
whatever  their  nature,  are  usually  immediately  fatal. 

(b)  Wounds  of  arteries  of  the  second  and  third  degree,  as  the 
femoral  and  brachial.  If  the  artery  is  cornpletely  divided,  and  the 
edges  of  the  wound  are  cleanly  cut,,  repeated  haemorrhages  rapidly 
terminating  iii  death  will  generally  ensue  ;  but  if  the  edges  are 
uneven  and  ragged,  as  in  the  avulsion  of  a  limb  by  machinery  or 
by  a  cannon  ball,  the  external  coat  becomes  twisted  uj),  and  the 
middle  and  internal  coats  retract  and  contract,  a  clot  forms  within 
the  vessel,  and  no  hjiemorrhage  occurs.  If  the  artery  is  partially 
divided  and  the  wound  is  made  transversely  to  the  long  axis  of  the 
vessel,  the  longitudinal  tension  of  the  elastic  coat  causes  the  wound 
to  assume  a  diamond  shaj:ie,  and  severe  heiemorrhage  will  ensue  ; 
but  if  the  wound  is  made  parallel  to  the  long  axis  of  the  vessel, 
and  is  small  (a  mere  puncture)  it  may  heal  by  adhesive  inflamma- 
tion. In  the  latter  instance  the  cicatrix  may  remain  permanent,  or 
it  may  subsequently  yield,  producing  a  traumatic  aneurysm. 

(c)  Wounds  of  medium- sized  arteries,  as  the  radial  and  tibials, 
a,re  attended,  when  the  vessel  is  comp)letely  and  evenly  divided,  by 
sharp  haemorrhage,  followed  by  syncope,  and  temporary  arrest 
from  the  formation  of  a  clot.  The  artery  may  then  become  per- 
nanently  occluded  ;  usually,  however,  as  the  heart's  jDower  is 
"estored  the  clot  is  washed  away  and  haemorrhage  recurs.  In  this 
^ay  hsemorrhages,  alternating  with  temporary  arrests,  continue 
mtil  death  ensues  from  exhaustion.  When  the  edges  of  the 
vound  are  uneven,  or  the  artery  is  only  p)artially  divided,  the 
ilfects  are  similar  in  each  case  to  those  described  above  in  arteries 
»f  larger  size. 

(d)  Wounds  of  small  arteries. — If  the  artery  is  completely  divided 
t  will  usually  become  occluded  in  the  way  described  under  Natui'e's 
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Method  of  arresting  Hsemorrliage  (p.  114);  but  if  only  partially 
divided  such  occlusion  does  not,  as  a  rule,  take  place,  and  repeated 
haemorrhages  follow.  Complete  division  will  then  often  suffice  to 
cause  its  occlusion,  a  plan  which  was  frequently  resorted  to  when 
bleeding  from  the  temporal  was  practised. 

When  the  wound  through  the  soft  tissues  leading  to  a  wounded 
artery  is  small  or  of  a  punctured  character  the  superficial  part  of 
the  wound  may  close,  whilst  the  blood  continues  to  be  extravasated 
from  the  wounded  vessel  into  the  deeper  part,  where  it  may  become 
encysted  from  the  condensation  of  the  soft  tissues  around  {circum- 
scrihed  traumatic  aneurysm). 

Treatment  of  wounded  arteries.— 1.  When  an  artery  is  seen 
spouting  in  an  open  wound  a  ligature  should  at  once  be  applied  to 
the  bleeding  end.  Other  methods  of  securing  the  vessel,  as  torsion 
or  acupressure,  may  of  course  be  used  if  jDreferred;  but  as  the 
ligature  is  almost  invariably  used  at  my  own  School,  I  shall,  to 
prevent  repetition  of  what  has  been  already  said  under  Arrest  of 
Haemorrhage  (p.  116),  speak  of  ligature  only  in  the  context. 

2.  When  the  end  of  a  large  artery  is  seen  pulsating,  but  not 
bleeding  in  consequence  of  it  having  been  torn  across,  I  should, 
myself,  aj^j^ly  a  ligature  to  it  as  a  precaution,  though  by  some  this 
would  not  be  considered  necessary. 

3.  When  an  artery  is  exposed  for  some  distance  in  its  continuity 
two  ligatures  had  better,  as  a  rule,  be  applied  and  the  artery  divided 
between  them,  especially  if  it  be  notched  or  bruised. 

4.  When  an  artery  has  ceased  to  bleed,  even  though  the  h[iemor- 
rhage  may  have  been  sharp,  the  wound  should  on  no  account  be 
enlarged  for  the  purpose  of  tying  the  bleeding  vessel,  unless  it  can 
be  seen  or  felt ;  since  not  only  may  it  not  bleed  again,  but  as  the 
bleeding  has  ceased  it  may  also  be  difficult  or  impossible  to  find  it. 
In  such  a  case,  however,  especially  if  the  patient  is  much  collapsed, 
he  should  be  watched  for  the  first  sign  of  any  return  of  the  haemor- 
rhage,  firm  pressure  in  the  meantime  being  applied  over  the 
wound,  and  where  practicable  over  the  course  of  the  main  artery 
above  and  below.  The  whole  limb,  moreover,  should  be  carefuiiy 
bandaged  from  below  upwards. 

o.  When  the  haemorrhage  is  moderate  and  clearly  arterial,  the 
external  wound  small,  and  the  artery  not  seen,  pressure  should  be 
applied  in  the  way  mentioned  above,  and  will  probably  suffice. 

().  When  the  bleeding  is  severe  and  evidently  arterial,  and  the 
external  wound  is  still  open,  whether  the  wound  be  deep,  recent, 
in^ined,  or  sloughing,  the  well-established  rule— to  which,  how- 
ever, there  are  of  course  exceptions — is  to  cut  don-n  upon  the  hleeding^^ 
j^oint  and  apply  a  /i<j<if/irc  to  cac/i  end  of  tJw  ortcry  if  divided,  Of 
ahorc  and  helou)  tin-  ironnd  iff/ic  artery  is  punctured  or  0)dy  partialh 
cut  across.     To  do  this  it  is  generally  sufficient  to  enlarge  the 
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wound  in  the  soft  tissues  ;  but  where  the  wound  is  on  one  side  of 
the  limb  and  the  bleeding  apparently  comes  from  an  artery  on  the 
other,  a  probe  should  be  passed  through  the  wound,  its  i^rojecting 
point  cut  down  upon,  and  the  bleeding  artery  sought  through  this 
incision  and  tied  as  above.  The  object  of  this  procedure  is  to 
prevent  the  necessity  of  making  a  very  large  wound. 

The  reasons  for  tying  an  artery  at  the  place  where  it  is  tcounded 
are  : — 1.  It  is  often  impossible  to  deter- 
mine, without  cutting  down  upon  it,  what 
artery  is  bleeding,  and  should  the  alterna- 
tive plan  of  securing  the  main  artery  higher 
up  be  adopted,  the  wrong  artery  after  all 
may  be  tied  and  the  bleeding  continue. 
Thus,  for  example,  in  a  supposed  wound  of 
the  femoral  it  might  be  the  profunda,  or 
even  a  small  muscular  branch,  that  was 
bleeding.  2.  Even  suj^posing  the  main 
trunk  were  the  one  wounded,  the  blood 
might  still  be  carried  by  the  collateral 
vessels  into  the  artery  beyond  the  liga- 
ture either  above  or  below  the  wound  in 
the  vessel,  and  bleeding  recur  from  either 
the  proximal  or  distal  end  (Fig.  58). 
3.  Should,  moreover,  ligature  of  the  main 
artery  higher  up  thus  fail  to  arrest  the 
haemorrhage,  not  only  will  the  patient  be 
further  reduced  by  loss  of  blood,  but  the 
subsequent  ligature,  which  will  then  pro- 
bably in  the  end  have  to  be  applied  to 
the  bleeding  artery  in  the  wound,  may 
through  the  extra  interference  with  the 
collateral  vessels  induce  gangrene  of  the 
limb.  4.  Tying  the  main  artery  above  is 
in  itself  in  some  cases  a  more  dangerous 
and  difficult  procedure  than  enlarging  the 
wound. 

21ie  reason  for  applying  a  ligature  to  hoth 
ends  of  the  vessel  if  it  is  divided,  or  above 
and  heloiu  the  wound  if  it  is  merely  punctured  or  only  partially  cut 
across,  is  that  ligature  of  the  proximal  end  only  may  be  insufficient 
to  arrest  the  hsemorrhage,  since  the  blood,  as  seen  in  Fig.  5(S,  may 
be  carried  round  by  the  collateral  channels  into  the  artery  below 
the  wound  and  may  thence  escaj^e  by  the  open  distal  end. 

Quite  recently  several  successful  cases  have  been  reported  in 
\  whidi  a_wqund  in  an  artery  has  been  sutured,  the  stitches  being  so 
passed  as  to  bring  the  endothelial  surfaces  into  contact.    Save  in 


Fig.  58. — Diagram  to 
illustrate  the  manner 
in  which,  after  a  liga- 
ture has  been  applied 
at  a  distance  from  a 
wound  in  an  artery,  the 
blood  may  be  carried 
back  again  into  the 
artsry  above  and  below 
the  wounded  spot  by 
collateral  vessels.  The 
arrows  indicate  the 
direction  of  the  blood 
current. 
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exceptional  cases,  this  procedure  seems  to  me  to  possess  no  special 
advantage,  and  might  expose  the  patient  not  only  to  the  risk  of 
secondary  h£tmiorrhage,  but  also  to  aneurysm  from  the  yielding  of 
the  cicatrix. 

In  some  instances  the  above  rule  of  cutting  down  upon  and  tying 
the  artery  at  the  wounded  spot  cannot  be  carried  out.  Thus,  where 
the  artery  is  inaccessible,  as  in  punctured  wounds  of  the  tonsil,  or 
about  tlie  angle  of  the  jaw  where  important  structures  would  be 
damaged  by  enlarging  the  wound,  it  may  be  necessary  to  tie  one  of 
the  carotids.  Moreover,  it  may  at  times  be  safer  to  remove  a  limj) 
than  to  search  for  the  bleeding  vessel,  as  for  instance  in  wounds  of 
the  posterior  tibial  artery  in  the  upper  third  of  the  leg,  especially  if 
the  injury  is  complicated  by  fracture.  Again,  it  may  not  only  be 
found  impracticable  to  ligature  the  arterj^  at  the  wounded  spot,  but 
also  impossible  to  tie  or  even  compress  the  main  vessel  nearer  the 
heart,  as  for  instance  in  wounds  of  the  subclavian  above  the  clavicle. 
Here  all  that  can  probably  be  done  is  to  trust  to  pressure  firmly 
applied  to  the  wound. 

Whilst  cutting  down  upon  a  bleeding  artery  haemorrhage  should 
be  restrained  by  the  use  of  an  Esmarch's  bandage,  or  by  the  tour- 
niquet or  the  fingers  applied  to  the  main  artery  above  the  wound  ; 
and  in  the  case  of  a  wound  of  the  external  iliac  or  gluteal  by  Davy's 
lever  passed  up  the  rectum  and  made  to  compress  the  common  iliac. 
Where  it  is  impracticable  to  control  the  bleeding  in  any  of  these 
ways  the  wound,  if  necessary,  should  be  sufficiently  enlarged  to 
admit  one  or  two  fingers,  and  the  bleeding  vessel,  having  been 
recognized  by  the  escape  of  warm  blood,  should  then  be  compressed 
by  the  finger,  the  wound  further  enlarged,  and  the  artery  secured 
with  the  aid  of  an  assistant  before  the  finger  is  removed  from  the 
bleeding  spot. 

Should  gangrene  ensue  after  ligature,  and  spread  rapidly,  ampuj- 
tation  must  be  performed  at  the  seat  of  ligature ;  but  if  it  involves 
pnly  one  or  two  fingers  or  toes,  or  spreads  slowly,  a  line  of  deroar- 
cation  should  be  waited  for  before  amputating. 

Traumatic  aneurysm. — Two  forms  are  described,  the  diffuse 
and  the  circumscribed. 

The  diffuse  is  practically  a  ruptured  or  wounded  artery  with 
extravasation  of  blood  into  the  tissues.  There  is  no  attempt  at  the 
formation  of  a  sac,  and  the  term  aneuiysm  applied  to  it  is  mis- 
leading.   (See  Euptured  Artery,  p.  187.) 

The  circumscribed  may  be  formed  in  several  ways,  as  already 
stated  under  Eupture  and  Wounds  of  Arteries.  Thus,  1.  An  artery 
may  be  wounded,  pressure  be  applied,  the  external  wound  heal,  and 
blood  slowly  escape  into  the  tissues.  2.  An  artery  may  be  wounded, 
heal,  and  the  cicatrix  subsequently  yield.  3.  An  artery  may  with- 
out external  wound  be  punctured  by  a  fragment  of  fractured  bone. 
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or  torn  in  reducing-  a  dislocation,  and  blood  in  either  case  bo  ex- 
trava.sated  into  the  tissues.  4.  An  artery  may  be  wounded  but  not 
penetrated,  and  the  uninjured  coat  or  coats  may  yield  to  the  pi-essure 
of  the  blood.  In  all  of  these  cases  the  soft  tissues  around  become 
condensed  and  form  the  sac  of  the  aneurysm.  Where  the  aneurysm 
is  produced  by  the  yielding  of  any  portion  of  the  arterial  coat  this 
at  first  will  form  the  sac,  but  sooner  or  later  it  will  give  way,  and 
th^^s^ac  wilL then  bo  formed  by  tho  condensation  of  the  soft  tissues 
around,  iis  when  the  blood  escapes  directly  into  the  tissues.  The 
course,  termination,  and  signs 
of  a  circumscribed  traumatic 
aneurysm  are  simiUxr  to  those  of 
a  spontaneous  aneurysm.  The 
treatment,  however,  inasmuch  as 
the  artery  in  the  neighbour- 
hood of  the  sac  will  probably  be 
healthy,  differs  from  the  ti'eat- 
ment  of  a  spontaneous  aneurysm 
in  that  the  artery  may  be  tied 
imnKjdiately  above  the  sac,  or 
tEe  HiiG  lUcay Jjjg , laid.  _a;ioii  and 
the  vessel  tied  above  and  below. 
Eecently  traumatic  aneui'ysms 
have  been  treated  by  extir^mtion. 
The  sac  is  cut  down  upon,  the 
artery  on  the  proximal  side  tied 
in  two  places  and  divided,  the 
artery  on  the  distal  side  secured, 
treated  three  cases  in  this  way. 
intention. 

Arteriq-yenotjs  ANEUEYSM  is  a  pulsating  tumour  depending 
upon  an  abnormal  communication  of  an  artery  with  a  vein.  There 
are  two  kinds  :  in  one  the  communication  between  the  artery  and 
vein  is  direct  (Fig.  59,  a),  and  the  arterial  blood  is  forced  into  the 
vein  at  each  beat  of  the  heart,  causing  its  walls  to  be  dilated  into 
a  fusiform  or  sac-like  swelling  {<i'iteu£lis]nal  yar/;r)  ;  in  the  other 
(Fig.  58,  b),  the  blood  first  passes  into  a  small  aneurysm  formed  by 
condensation  of  the  tissues  between  the  artery  and  vein  and  thence 
into  the  vein,  the  dilatation  of  the  vein  being  consequently  less 
than  in  the  preceding  variety  (varicose  aneiirysm)'  Both  forms  may 
occur  spontaneously,  but  are  usually  the  result  of  some_  injury, 
^^.ik  .wtal),  wounding  thn  walls  of  both  vessels.  The  lesion  was  of 
common  occurrence  at  the  bend  of  the  elbow  when  venesection  was 
in  vogue,  the  lancet  j)assing  through  the  median  basilic  vein  and 
bicipital  fascia  into  the  subjacent  brachial  artery.  Signs. — An 
aneurysmal  varix  gives 

w. 


Fk;.  59. — biagrain  of  arterio-vcnnas 
aneurysm.  a.  Aiieiuysmal  vaiix. 
B.  Varicose  aneurysm. 

ac  dissected  up  intact,  and  the 
I  have  during  the  last  few  years 
The  wounds  healed  by  the  first 


rise  to  a  pulsating  tumour  in  which 
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peculiar  bruit,  comimred  to  the  buzzing  of  a  fly  in  a  paper  box, 
is  heard.  The  artery  is  dilated  and  thinned  above  owing  to  the 
impediment  to  the  circulation,  and  is  smaller  below  ;  whilst  the  vein 
is  dilated,  especially  above,  and  pulsates.  In  varicose  aneurysm, 
in  addition  to  the  above  signs,  which  are  common  to  both  forms, 
an  ordinary  anemysmal  bruit  can  be  heard.  Treatment. — In 
aneurysmal  varix  some  form  of  elastic  support  should  be  api)lied, 
or,  if  the  swelling  is  increasing,  the  artery  tied  above  and  below  its 
point  of  communicahion  with  the  vein  ;  or,  better,  the  swelling  may 
be  cut  down  upon,  and  a  ligature  placed  above  and  below  the 
opening  in  both  the  artery  and  the  vein  and  the  intermediate  portions 
of  both  vessels  excised.  In  varicose  aneurysm  pressure  may  first 
be  applied  to  the  artery  above  the  sac,  combined  with  direct  pressure 
on  the  sac.  If  this  fails  the  artery  must  be  tied  above  and  below 
the  sac,  since  if  left  to  nature  there  is  grave  danger  of  rujiture  and 
h£emorrhage.  When  the  carotid  or  the  femoral  artery  and  the 
adjoining  veins  are  the  subject  of  the  lesion,  no  operative  treat- 
ment as  a  rule  should  be  undertaken  unless  the  lesion  is  recent, 
and  the  blood  as  well  as  passing  into  the  vein  is  being  likewise 
extravasated  into  the  tissues,  and  threatening  to  break  through  the 
external  wound.  In  such  a  case,  should  pressm^e  applied  to  the 
main  artery  and  over  the  site  of  the  wound  fail,  the  artery  must 
be  cut  down  upon  and  tied  above  and  below  the  wound.  Unless 
pressure  controls  the  haemorrhage  from  the  vein,  a  lateral  ligature 
must  be  placed  on  the  wound  in  its  wall,  or,  if  the  wound  is  too 
large  to  admit  of  this  being  done,  the  whole  vein  may  be  tied  above 
and  below  the  wound,  and  then  divided  between  the  ligatures.  In 
a  case  of  this  kind  I  successfully  tied  both  the  femoral  artery  and 
vein. 

INJURIES  OF  VEINS. 

EuPTURE  or  subcutaneous  laceration  of  a  vein  occasionally  occurs 
from  causes  similar  to  those  producing  rupture  of  an  artery — an 
accident,  moreover,  with  which  it  is  frequently  associated.  When 
the  vein  is  of  large  size  much  blood  may  be  extravasated  into  the 
tissues,  and  may  produce  gangrene  by  j^ressure  on  the  vessels 
carrying  on  the  collateral  circulation,  though  such  a  result  is  much 
less  common  than  after  rupture  of  an  artery.  The  blood,  except 
when  the  extravasation  is  large,  is  usually  absorbed,  but  may 
break  down  and  suppuration  ensue. 

Wounds.— Punctured  and  incised  wounds  when  small  and  parallel 
to  the  long  axis  of  even  large  veins  readily  heal  by  adhesive  inflam- 
mation without  obliteration  of  the  lumen  of  the  vessel.  At  times, 
however,  a  clot  may  form  in  the  wound,  and  successive  layers  be 
deposited  upon  it  until  ultimately  the  vein  is  occluded.  When  a 
vein  is  completely  cut  across,  as  in  amputations,  it  usually  collapses 
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as  far  as  the  next  pair  of  valves,  a  clot  forms  as  high  as  the  first 
collateral  Li'anch,  and  the  vein  becomes  permanently  occlnded  in  a 
way  similar  to  that  described  under  Healing  of  Wounded  Arteries. 
In  consequence,  however,  of  the  vein  wall  containing  less  elastic 
and  muscular  tissue  than  an  artery,  bleeding  sometimes  continues 
unless  sto2)ped  artifically. 

Trmtmeid. — When  the  wound  is  a  mere  puncture  in  the  continuity 
of  the  vein,  unless  it  is  f(nind  that  pressure  will  control  tlieluemor- 
rhage,  the  coats  sliould  bf?  nii)ped  up  by  forceps  and  a  lateral  ligature 
ajiplied  so  that  the  lumen  of  the  vessel  will  not  be  obliterated.  If 
a  vein  continues  to  bleed  during  an  aminitation  it  should  be  ti(Ml 
like  an  artery.  A  large  wound,  or  one  made  in  the  longitudinal 
axis  of  a  large  vein,  necessitates  ligatui'c  of  the  vein  in  two  places 
and  the  division  of  the  vessel  between  the  two  ligatures. 

The  daiKjcrs  of  woiutds  of  vniis  are: — (a)  Immediate.  1.  ILemor- 
rhiig-e.  2.  l^trance  of  air.  (/>)  Rentote.  These  are  comi^lications 
depending  chiefly  on  the  size  of  the  vein  wounded  and  upon  the 
septic  or  ase2)tic  conditions  attending  the  injury.  They  are 
1.  Phlebitis.  2.  (Edema.  3.  Thrombosis.  4.  Embolism.  5.  Ulcera- 
tioii.  6.  Metastatic  abscessj3s  in  oi'gans  connected  with  the  wounded 
vein.    7.  Gapgreiie  ;  and  8.  Secmidary  hii'morrhage. 

Entrance  of  air  into  veins  is  fortunately  a  rare  accident.  It 
sometimes  hai^pens  in  operations  about  the  root  of  the  neck, 
where  the  disposition  of  the  cervical  fascia  prevents  the  veins  col- 
lapsing, and  thus  allows  air  to  be  sucked  in  during  inspiration.  Air 
is  known  to  have  entered  a  vein  by  the  hissing  sound  during 
inspiration,  the  escape  of  frothy  blood  from  the  vein  on  expiration, 
the  urgent  d3^s])ncea,  and  the  state  of  collapse  into  which  the  patient 
inunediately  falls.  On  listening  over  the  heart  a  peculiar  churning 
sound  can  be  heard.  Death  in  fatal  cases  usually  occurs  in  a  few 
minutes,  and  is  due  to  the  admixture  of  blood  and  air  preventing 
the  circulation  through  the  capillaries  of  the  lungs,  and  so  causing 
distension  and  consequent  inertia  of  the  right  side  of  the  heart. 
Treatment. — The  finger  should  at  once  be  placed  over  the  hole  in 
the  vein  to  prevent  more  air  entering,  and  a  clamp  or  ligature 
applied  as  soon  as  practicable.  1^2iniDg"_w|xtCT  in^  wouod  has 
been  suggested  both  as  a  means  of  preventing  the  further  entrance 
of  air  during  inspiration  and  of  allowing  that  which  is  already  in 
to  bubble  out  during  expiration.  The  i^atient  should  be  i^laced 
with  his  head  low  to  insure  a  sufficient  supply  of  blood  to  the  brain, 
and  for  the  same  purpose  the  arteries  of  the  extremities  should  be 
comjiressed,  whilst  injections  of  ether  or  brandy  should  be  given 
subcutaneously  to  stimidatethe  heart.  Artificial  respir;iti()H  should 
not  be  perfornied_tin_the  vein  is  secured,  lest  more  air  be  sucked  in. 
To  guard  against  the  accident  the  veins  should  be  clamped  before 
division,  and  in  removing  a  tumour  traction  should  not  be  made  at 

o  2 


196 


IXJUllIES  OF  SPECIAL  TISSUES. 


the  moment  the  vein  is  severed.  It  has  been  proposed  to  puncture 
the  right  ventricle  with  a  fine  aspirating  needle  and  suck  out  the 
contained  air. 

INJURIES  OF  NERVES. 

Wounds  of  nerves. — nerve  may  be  completely  or  partially 
divided,  and  the  wound  may  be  of  an  incised,  lacerated,  contused, 
or  punctured  character. 

Pathology. — After  comi^lete  division  of  a  nerve  the  divided  ends 
slightly  retract,  and  should  union  not  be  effected,  either  naturally 
or  by  surgical  means,  the  portion  of  nerve  below  the  injuryj_  being 
cut  off  from  its  troj^hic  centre,  undergoes  atrophy,  and  degenerates 
throughout  its  entire  length  [Waller ian  degeiu'ratioii).  In  the 
meanwhile  the  pj)rtion  of  nerve  immediately  above  the  woiind^is 
converted  into  a  bulbous  swelling  by  the  proliferation  of  the  fibrous 
tissue  of  the  sheath  and  its  prolongations  within  the  nerve.  The 
nerve-fibres  within  the  bulbous  end,  being  compressed  by  the  newly- 
formed  fibrous  tissue,  undergo  atrophy  and  degeneration,  but  the  rest 
of  the  nerve  above  the  injury  remains  unimpaired.  On  micro- 
scopic examination  of  the  bulbous  end  numerous  young  nerve-fibres 
are  seen  in  the  fibrous  tissue  (Bowlby).  Should  union,  on  the  Other 
hand,  occur,  the  process  by  which  it  is  effected  is  briefly  as  follows  : — 
Inflammatory  material  is  thrown  out  between  the  divided  ends 
and  forms  a  delicate  fibrous  network  bridging  the  gap  ;  into  this 
the  axis-cylinders  of  the  upper  end  are  said  to  grow  out  and  unite 
with  the  degenerated  axis-cylinders  in  the  lower  end,  which  then 
becomes  gradually  restored  from  above  downwards.  By  some  it  is 
believed  that  new  axis-cylinders  ' '  are  developed  from  the  nuclei  of 
the  sheath  of  Schwann  in  both  the  proximal  and  peripheral  ends" 
(Bowlby).  The  exact  manner,  however,  in  which  the  union  and 
regeneration  of  the  nerve  is  brought  about  is  hardly  accurately 
known.  When  a  nerve  is  only  partially  cut  across,  the  divided 
portions  may  unite  in  the  way  above  described,  or  they  may 
become  involved  in  the  scar  resulting  on  the  healing  of  the  soft 
tissues,  and  then  prove  a  source  of  much  irritation  to  the  rest  of 
the  nerve. 

The  effects  of  wounds  of  nerves  in  addition  to  the  degeneration  of 
the  j)ortion  below  the  wound  are: — 1.  Paralysis  of  motion  and 
sensation  of  the  parts  supplied  by  the  nerve.  2.  Subsequent 
wa^tiug-j  atro2:)hy,  aiid  fatty  dogonoratiqn  of  the  paraly^d  muscles. 
3.  Certain  trophic  changes  in  the  tissues  whose  nutrition  is  presided 
over  by  the  injured  nerve,  such  as  a  glazed,  smooth,  cold,  and  bluish- 
red  condition  of  the  skin,  falling  off  of  the  hair,  cracking  and 
deformity  of  the  nails,  local  ulcerations  and  gangrene  of  the  fingers, 
&c.  4.  A  marked  diminution  of  the temperatui^jDfthej2a^^^  which 
may  be  preceded  for  a  few  days  or  even  a  few  weeks  by  a  slight 
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increase  of  two  or  three  degrees.  5.  Affecti^ii^^oOIlfi-- ioints  re- 
sembling rheumatism,  and  apt  to  terminate  in  more  or  less  complete 
ankylosis.  6.  Ascending  noiiritis,  which  is  attended  with  severe 
pain  in  the  cicatrix,  pain  shooting  ,  uji  the  nerve,  and  pain  in  the 
area  of  its  distribution,  and  7.  Veixxai'ely_».£hMige.sija^^  iierye- 
centres  of  a  functional  or  of  an  organic  nature. 

Sif/ns. — The  immediate  symptoms  are  loss  of  function  in  the  parts 
supplied  by  the  nerve,  viz.,  muscular  paralysis,  local  anaesthesia, 
or  loss  of  special  sense,  according  as  a  motor,  sensory,  or  nerve  of 
special  sense  is  injured.  In  the  case  of  a  mixed  nerve  both  motion 
and  sensation  will  be  lost ;  but  sensation  in  some  instances  may  bo 
paijially  restored  in  a.  few  days  through  anastomosing  branches 
from  other  nerves.  The  remoter  symptoms  are  wasting  of  the 
muscles,  and  the  trophic  changes  of  the  skin,  nails,  &c.,  already 
alluded  to,  and  sometimes  pain  in  the  cicatrix,  and  in  the  course  of 
the  nerve  and  its  perij^heral  distribution.  The  muscles  exhibit  to  <^t(i 
electrical  tests  the  reaction  of  degeneration,  i.e.,  they  do  not  res]3ond  v  i.. 
to  the  Faradic  current,  but  contract  on  the  application  of  a  con-  >a 
tinuous  current  of  less  strength  than  that  necessary  to  cause  the 
contraction  of  normal  muscles  ;  the  contraction  elicited,  moreover,  '7^ 
is  slow,  long,  and  tetanic  ;  and  the  sequence  of  polar  reaction  is 
altered  {ACC.>C(J(J.  instead  of  CCC.>ACC.).  Their  response, 
however,  to  the  continuous  current  becomes  less  and  less  till  they 
finally  cease  to  contract  at  all.  As  a  consequence  of  the  clegenera- 
tion  of  the  affected  muscles  their  opponents,  undergo  adaptive 
shortening,  tints  jjroducing \  ;iri()us  dcfoi'niities,  as  for  examj^le  the 
hammer  fingers  [main  en  f/riffe)  seen  after  division  of  the  ulnar 
nerve,  and  the  resulting  paralysis  of  the  interossei. 

The  treatment  varies  according  as  the  wound  of  the  nerve  is  recent 
or  of  long  standing.  In  the  former  case  the  nerve  should  be  sought 
in  the  wound,  the  divided  ends  sutured,  the  limb  placed  at  rest  on  a 
splint  in  such  a  position  that  the  united  ends  are  not  subjected  to 
tension,  and  every  effort  subsequently  made  to  obtain  healing  of  the 
wound  of  the  soft  parts  by  the  first  intention.  If  the  divided  ends 
of  the  nerve  are  lacerated  or  contused,  the  injured  portions  should 
be  cleanly  cut  away  before  applying  the  sutures.  If  the  nerve  is 
only  partially  divided  the  divided  parts  should  be  sutured.  The 
sutures,  consisting  of  fine  China  twist,  should  be  passed  with  a  small 
curved  needle  through  the  sheath  of  the  nerve  in  four  or  five  places. 
At  St.  Bartholomew's  one  of  the  sutures  is  generally  passed  com- 
pletely through  the  nerve,  a  quarter  of  an  inch  from  the  divided 
ends,  to  ensure  a  better  hold.  In  every  recent  wound  it  should  be 
as  much  a  matter  of  routine  to  suture  large  nerves,  if  divided,  as  to 
tie  wounded  arteries.  If  the  nerve  does  not  unite,  an  attempt  may 
be  made  to  procure  union  after  the  wound  has  healed,  as  may  also 
be  done  in  long-standing  cases  of  non-union,  though  many  months 
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or  even  a  year  or  two  may  have  elapsed.  An  incision  over  the 
ununited  ends  should  be  made  parallel  to  the  nerve,  the  bulbous 
upper  end  of  which  can  generally  be  felt  through  the  soft  tissues. 
The  ends,  which  may  have  retracted  so  as  to  be  as  much  as  an  inch 
or  more  apart,  should  be  sought,  the  bulbous  end  shaved  away^ 
little  by  little  with  a  sharp  scalpel  till  plenty  of  nerve-fibresjire 
seen  on  the  surface  of  the  section,  the  lower  end  also  refreshed,  and 
the  two  united  in  the  manner  described  above.  Where  the  ends 
are  embedded  in  much  cicatricial  tissue  they  should  be  freed  by 
careful  dissection,  and  when  much  separated  stretched  so  as  to  bring 
them  into  apposition.  If  the  nerve  is  only  partially  divided,  and  the 
divided  portions  are  bound  down  by  cicatricial  tissue,  the  injured 
segment  of  nerve,  in  its  entire  thickness,  should  be  cut  away  before 
applying  the  sutures.  In  some  instances  sensation  may  return 
within  twenty-four  hours  of  suture  ;  but  it  may  be  more  than  a  year 
in  long-standing  cases  before  the  function  of  the  nerve  is  restored. 
In  the  meanwhile  the  nutrition  of  the  parts  supplied  by  it  should 
be  jjromoted  by  warmth,  and  the  muscles  prevented  as  much  as 
possible  from  degenerating  by  galvanism,  massage,  friction,  and 
passive  movements. 

Transplantation  of  nerves  or  nerve-grafting. — The  operation  of 
nerve-grafting  has  now  become  a  recognized  surgical  procedure. 
An  attempt  to  restore  the  function  of  a  nerve  in  this  way  may  be 
made  where  the  j^i'oximal  and  the  distal  ends  cannot  be  brought 
into  apposition,  as,  for  instance,  after  a  j^ortion  of  nerve  has  been 
destroyed  in  a  compound  fracture,  or  after  a  portion  of  nerve, 
damaged  by  the  contraction  of  cicatricial  tissue,  by  the  formation 
of  callus,  or  by  the  growth  of  a  tumour  in  its  substance,  has  been 
removed.  The  graft  may  be  taken  from  a  freshly  amputated  limb 
or  from  a  recently  killed  animal.  This  usually  gives  better  results 
than  the  operation  of  splitting  the  nerve  and  turning  the  flaps  into 
the  gap.  The  conditions  for  success  are  : — Grreat  care  in  dissecting 
out  and  handling  the  nerve,  its  immediate  transference,  the  employ- 
ment of  a  single  suture  at  each  end,  the  avoidance  of  all  tension, 
strict  asepsis,  and  immediate  union  of  the  wound  of  the  soft  parts. 
The  interposed  graft  rapidly  degenerates,  but  subsequent  regenera- 
tion takes  place  if  the  above  conditions  are  fulfilled. 

Subcutaneous  rupture  of  a  nerve  is  rare,  but  is  occasionally 
met  with  as  the  result  of  a  severe  twist  or  wrench.  I  have  seen  it 
three  times  in  the  peroneal  nerve  where  it  winds  round  the  head  of 
the  fibula.  It  is  attended  with  severe  pain  at  the  time  of  injury, 
perhaps  also  referred  to  the  periphery  of  the  nerve,  the  gradual 
formation  of  a  bulbous  swelling  on  the  nerve  immediately  above 
the  rupture,  and  paralysis  of  motion  and  sensation  in  the  parts 
supplied  l)y  the  nerve.  The  same  effects  follow  as  in  division  of  a 
nerve  in  an  open  wound.    The  treatment  is  also  similar, 
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Th  the  evulsion  of  a  limb  the  nerves  may  bo  tf)rn  n  way  from  their 
roots,  as  in  the  instance  of  a  boy  recently  in  8t.  Bai'tholomew's 
II()si)ital,  whose  leg  was  torn  off  above  the  knee,  bringing  with  it 
the  whole  sciatic  nerve  as  far  as  its  origin  from  the  spinal  cord. 

CoMPiiESSiox  of  a  nerve  occasions  numbness  and  tingling,  and, 
if  severe  and  prolonged,  partial  or  comi:)lete  paralysis  of  the  parts 
suj^pliod  by  it,  and  the  series  of  changes  described  in  the  last  section. 
As  examjiles  may  bo  mentioned  crutch  i)alsy,  duo  to  the  pressure  of 
a  crutch  upon  the  large  nerves  in  the  axilla  ;  the  dropped  wrist,  from 
the  involvement  of  the  musculo-spiral  norve  in  the  callus  in  fractui'e 
of  the  humerus  ;  the  tingling,  numbness,  and  partial  paralysis  some- 
times following  dislocations  of  the  shoulder,  from  the  pressure  of  the 
head  of  the  displaced  bone  on  the  brachial  plexus  ;  the  pain  caused 
by  the  pressure  of  a  tumour  on  a  nerve;  the  "pins  and  needles  " 
felt  in  the  feet  after  sitting  on  the  edge  of  a  chair,  from  com2)ression 
of  the  sciatic  nerve,  &c.  The  treatment  consists  in  releasing,  if 
})racticable,  the  nerve  from  the  compressing  agent.  If  a  wound  of 
the  soft  tissues  is  necessary  to  accom2:»lish  this  object,  healing  with- 
out suppuration  should  be  obtained,  if  possible,  as  otherwise  the 
nerve  may  become  again  compressed  by  the  resulting  scar-tissue. 

CoxTUSioxs  OF  XEEYES. — A  familiar  example  of  this  injury  is 
a  blow  on  the  ulnar  nerve  as  it  lies  behind  the  internal  condyle. 
There  is  intense  pain  at  the  spot  struck,  and  shooting  pains  and 
*'l)ins  and  needles"  in  the  parts  supplied  by  the  nerve.  These 
symptoms  jiass  off  shortly,  but  occasionally  they  may  be  more 
severe  and  last  for  several  weeks,  in  which  case  there  is  j)i'obably 
some  effusion  of  blood  in  the  nerve.  In  rare  instances  ascending 
neuritis,  persistent  neuralgia,  or  even  paralysis,  and  changes  similar 
to  those  observed  after  complete  division  of  a  nerve,  may  follow. 

FoiiEiGX  BODIES  IX  XEKVES. — A  portion  of  a  needle  broken  off 
in  a  nerve,  the  lodgment  of  small  shot  from  a  gun  accident,  &c. , 
may  give  rise  to  inflammation  of  the  nerve,  persistent  irritation 
and  pain  at  the  injured  spot,  spasm  in  the  muscles,  and  pain  or 
tingling  in  the  parts  supplied  by  the  nerve.  Such  accidents  have 
occasionally  been  followed  by  epileptiform  convulsions.  The 
treat ment  is  to  cut  down  upon  and  remove  the  foreign  body. 
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SECTION  lY. 

Diseases  of  Special  Tissues. 

disease  of  bone. 

Diseases  of  bone  may  be  classified  into  those  depending  upon — 
1.  Inflammation  and  its  results.  2.  Simj^le  defect  or  increase  in 
nutrition.    3.  Constitutional  dyscrasia ;  and  4.  New  growths. 

1.  Inflammation  and  its  Results. 

Inflammation  of  bone. — In  studying  inflammation  of  bono  it 
should  be  borne  in  mind  that  it  is  in  the  soft  parts  of  bone — the 
periosteum,  the  medullary  membrane,  and  the  delicate  vascular 
connective  tissue  which  pervades  the  Haversian  canals  and  cancolli 
that  the  inflammation  occurs,  and  that  the  pathological  process, 
though  somewhat  modified  by  the  hard  and  resisting  nature  of  the 
osseous  framework,  is  essentially  similar  to.that  which  occurs  in 
the  soft  tissues.  The  same  vascular  and  exudative  changes  ensue, 
and  are  accompanied  by  the  like  phenomena  of  redness,  heat,  pain, 
and  swelling.  The  inflammation,  moreover,  may  be  of  a  simple 
and  local,  or  of  a  diffuse  and  septic  or  infective  character,  and 
variously  influenced  by  such  constitutional  states  as  syphilis,  gout, 
and  rheumatism,  or  by  the  presence  of  miliary  tubercle.  Further, 
it  may  terminate  in  resolution,  or,  in  sclerosis,  caries,  necrosis,  or 
suppuration,  conditions  comparable  to  fibroid  thickening,  ulceration, 
gangrene,  and  suppuration  of  soft  parts.  On  account  of  the  intimate 
connection  of  the  bone  with  the  periosteum  and  medullary  mem- 
brane, inflammation  is  seldom  limited  to  any  of  these  structures, 
and  when  one  is  affected  the  others  generally  soon  become  also 
involved.  According,  however,  as  the  inflammation  begins  in,  or 
is  chiefly  confined  to,  the  periosteum,  medulla,  or  bone,  the  disease 
for  convenience  is  spoken  of  as  periostitis,  osteo-myelitis,  and 
osteitis. 

Periostitis,  or  inflammation  beginning  in  or  chiefly  affecting 
the  periosteum,  may  be  acute  or  chronic. 

Acute  rERiosTrns  may  occur  (1)  as  a  simple  local  or  (2)  as  a 
diffuse  and  infective  inflammation,  the  former  being  generally  the 
result  of  some  local  injury,  the  latter  of  some  severe  constitutional 
dyscrasia,  or  secondary  infection. 


DIFFUSE  INFECTIVE  I'ERIOSTITIS. 


201 


Acute  simple  rEiiiosxiTis  is  generally  tlio  result  of  a  local 
injury,  and  occurs  most  frequently  in  the  tibia,  tliat  bone  being 
most  exposed  to  injuries,  as  kicks,  blows,  &c.  Fafholoc/tj. — The 
inflammation  is  of  the  ordinary  simple  kind,  and  usually  terminates 
in  resolution :  occasionally,  however,  su]^nuration  occurs,  attended 
by  some  superficial  necrosis,  or  the  inflammation  may  become 
chronic.  Hyinptoms. — -There  is  acute  thr(jbbing  pain,  increased  on 
pressure,  and  worse  at  night.  If  the  bone  is  superficial,  as  in 
the  case  of  the  tibia,  there  may  be  also  local  redness  of  the  skin, 
oedema,  heat,  and  evident  swelling  over  the  bone,  followed,  should 
suppuration  occur,  by  flactuation.  Tr('<itineiit.—  'RQsi,  elevation  of 
1  the  part,  and  the  ai:>plication  of  cold,  with  perhaps  a  few  leeches, 
will  usually  suffice ;  but  should  suppuration  threaten,  hot  boracic 
poultices  should  be  put  on,  and  a  free  incision  made  as  soon  as  ])us 
has  formed.    Opium  may  be  required  to  relieve  pain. 

Diffuse  infective  peiuostitis,  sometimes  known  as  "  acute 
necrosis,"  is  always  of  a  grave  nature,  as  not  only  may  it  lead  to 
the  death  of  large  portions  of  bone,  but  it  may  also  terminate  fatally 
from  septicaemia  or  i^yiemia. 

(■((iisf\ — It  generally  occurs  in  debilitated  children  following  upon 
some  slight  i n j ury ,  as  a  blow  or  fall  u})Oii  tlie  part.  It  is,  however, 
probable  that  it  depends  u2)on  some  cgiistitiitional  mischief,  and 
that  such  local  influences  as  injury,  cold,  &c.,  although  they  may 
act  as  slight  exciting  causes,  have  little  or  nothing  to  do  with 
it.  It  also  occurs  as  a  sequela  of  the  contini^ied  fevers,  especially 
typhoi(J.  From  the  constancy  with  which  micro  -  orgauisnis 
[siaplnjlococci,  streptococci)  have  been  found  in  the  pus,  it  is  now 
almost  universally  believed  to  depend  on  their  presence  in  the 
system.  In  inter-  and  post-typhoid  suppurative  periostitis  the 
Bdcilhis  ftjphosns  has  also- of  late  been  found  in  the  pus,  and  is 
believed,  either  alone  or  in  combination  with  the  pyo^-enic  cocci,  to 
be  the  cause  of  the  mischief.  Patliohxjy. — The  diseasa  is  generally 
said  to  begin  as  an  acute  infective  infiammat'.on  of  the  perinsteum, 
which  I'aj^idly  spreads  through  the  bone  to  the  medulla;  but  there 
is  a  growing  belief  that  it  begins  in  the  medulla,  and  thence  spreads 
to  the  periosteum.  In  any  case  pus  is  ra2)idly  formed  beneath  the 
periosteam,  and  in  the  medulla  and  cancelli,  and  the  bone, thus 
c^t  Jiff  from  its  nutrkmt^  s^^PpH"  dies.  Sometimes  the  whole  dia- 
physis  may  in  this  way  perish.  The  epiphvses,  however,  generally 
oscapej_as  tho^^  ^I'e  _supj)ljjed^^  set.  of  vessels,  which,  as 

long  as  the  ej)iphysial  cartilage  remains  unossified,  do  not  anasto- 
mose with  those  of  the  diaphysis.  For  the  like  reason  the  joints 
usually  escape,  but  as  the  periosteum  is  continuous  with  their 
capsular  ligament  the  inflammation  may  at  times  spread  to  them 
through  this  structure. 

Hymptoins  and  (Tiaynosis. — The  disease  is  attended  with  severe 
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inflammatory  fever,  and  is  often  preceded  by  a  rigor,  and  some- 
times accompanied  by  delirium.  The  shafts  of  the  longi_bones  are 
most  frequently  attacked,  especially  the  lower  end  of  the  femur, 
the  tibia,  and  the  humerus.  The  nature  of  the  local  mischief  may 
not  at  first  be  recognized,  and  the  affection  may  be  mistaken  for 
acute  rheumatism,  but  the  deep-seated  intense  pain,  which  becomes 
agonizing  on  the  least  attempt  at  handling,  soon  makes  it  probable 
that  the  periosteum  is  affected.  The  soft  parts  covering  the  bone 
become  swollen  and  oedematous,  the  skin  white  and  waxy  looking, 
and  later  dusky  red,  clearly  indicating  the  presence  of  deep-seated 
suppuration.  From  abscess,  however,  it  cannot  always  be  dia- 
gnosed, except  by  an  exploratory  incision  which  will  disclose  bare 
bone.  Should  one  of  the  neighbouring  joints  become  involved  the 
symptoms  become  more  urgent,  and  the  local  signs  of  acute  arthritis 
supervene.  Signs  of  blood-poisoning  now  frequently  manifest  them- 
selves, and  the  patient  may  rapidly  succumb  to  septica3mia  or 
pysemia.  Should  recovery  take  place  it  is  usually  with  the  loss  of 
considerable  portions  of  bone,  and  after  months  of  suffering,  or  it 
may  be  with  a  stiff  joint  or  the  loss  of  a  limb. 

Treatment. — Immediately  the  nature  of  the  disease  is  discovered 
a  free  incision  should  be  made  to  the  bone  under  the  strictest 
antiseptic  precautions,  and  the  wound  dressed  with  sal  alembroth 
gauze  or  similar  antiseptic  material.  Many  surgeons,  believing 
the  medulla  to  be  primarily  at  fault,  also  expose  with  the  chisel, 
saw,  or  trephine  the  medullary  cavity,  and  scrapejout  the  inflamed 
medulla.  Where  suppuration  has  occurred  in  the  medulla,  as 
shown  by  the  escape  of  small  beads  of  pus  through  the  nutrient 
foramina,  the  medulla  should  certainly  be  exposed  at  the  U2)per  and 
lower  limits  of  the  periosteal  denudation,  the  pus  let  out,  and  the 
cavity  scraped  and  irrigated  with  perchloride  of  mercury  (1  to  1,000). 
In  this  way  the  entire  shaft  of  a  long  bone  may  be  saved  and 
the  risk  of  pytemia  diminished.  Abundant  fluid  nourishment  and 
probably  stimulants  will  be  required,  with  large  doses  of  quinine 
a.nd  injections  of  the  anti-streptococcus  serum  should  symptoms  of 
blood-poisoning  supervene.  Should  a  joint  become  involved  and 
suppurate  it  must  be  laid  freely  open  and  dressed  antiseptically, 
whilst,  should  signs  of  saprasmia  occur,  the  question  of  amputation 
must  be  raised.  The  necessity  of  an  early. iiicision  cannot  be  too 
strongly  insisted  upon,  as  by  its  means  extensive  denudation  of 
the  bone  and  necrosis  may^  frequently  be  averted  and  the  risks  of 
blood-poisoning  greatly  reduced.  Should  necrosis  occur  the  dead 
bone  will  have  to  be  removed  wjien_  it  Jms  Jbecoine  lo^e.  If  the 
whole  diaphysis  is  affected  the  dead  shaft  may  be  cut  across,  and 
the  two  ends  twisted  off  at  the  epiphysis.  I  lately  removed  the 
whole  diaphysis  of  the  ulna  in  this  way^  with  the  result  that  all 
constitutional  symptoms  ceased  at  once,  and  the  boy  made  an 
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excellent  recover}'.  If  one  end  only  is  affected  the  bone  may  ho 
cut  across  and  the  dead  end  removed.  Extension  should  be  api)lied 
till  new  bono  has  been  formed  from  the  periosteal  sheath. 

QjiRoyic  rERiosTiTis  is  nearly  always  associated  with  some 
amount  of  inflammation  of  the  subjacent  bono,  and  is  g-enorally 
limited  in  extent,  constituting  what  is  commonly  called  a  /kx/c. 
C<u(s(\ — It  is  mostly  due  to  .^iyj^hilis,  but  may  bo  of  i:lieumatic, 
tuberculous,  or  traumatic  origin,  or  caused  by  the  spreud  of  infliini- 
mation  from  an  ulcer  of  the  soft  parts.  It  sometimes  occurs  as  a 
sej[uela  of  tyi^hoid  and  other  of  the  continued  fevers.  It  then,  in 
the  case  of  typhoid,  appears  to  depend  ui)0]i  the 
presence  of  the  Ihu  iUns  typhosus.  FatlioUxjy. — 
The  periosteum  becomes  swollen  and  thickened 
from  small-cell  infiltration  of  its  deeper  layers, 
whilst  a  similar  infiltration  occurs  in  the 
Haversian  canals  of  the  contiguous  bone.  The 
inflammatory  material  may,  under  appropriate 
treatment,  be  absorbed;  or  it  may  undergo 
ossification,  or  more  rarely  break  down  into 
pus  leading  to  caries  or  sometimes  to  necrosis 
of  the  subjacent  bone.  The  ossifying  variety 
(see  Fig.  (K)),  or  theJiard  node  (as  it  is  called 
when  circumscribed  in  extent),  is  more  common 
in_tho.  long  bones,  the  suppurating  or  soft 
node  in  tho  bones  of  the  cranium.  A  sup- 
purating node  in  tlic  extremities  is  probably  of 
tuberculous  or  t>'phoidal  origin  ;  a  su23purating 
node  on  the  cranium  is  generally  syphilitic. 

Syrnjitoms  and  diagnosis. — The  patient  com- 
monly complains  of  a  deep-seated,  dull,  boring 
pain,  worse  by  night  than  hy  day.  On 
examination  a  hard,  irregular  swelling  of  the 
bone  is  felt,  not  as  a  rule  very  painful  on 
handling,  and  not  accompanied  by  redness 
of  the  skin.    On  the  head  the  swelling  is  soft 

and  fluctuating,  and  may  have  to  be  diagnosed  from  an  absces', 
new  growth,  or  sebaceous  cyst.  Its  evident  connection  with  the 
bone,  the  history  of  syphilis  or  of  typhoid,  the  effect  of  treatment, 
and  if  still  in  doubt,  exploration  with  a  grooved  needle,  will  clear 
up  the  point. 

Treatment. — Iodide  of  potassium  is  useful  in  all  forms  of  chronic 
pjliosiitLvhiLtit.  may.pften  be  necessary  to  give  it  in  large  doses.  In 
the  syphilitic  variety  it  generall}^  acts  like  a  charm.  In  the  rheumatic 
an  ointment  containing  iodide  of  potassium,  mercurj^  and  belladonna 
may  also  be  used  locally  with  benefit.  In  the  tuberculous,  cod-liver 
oil  and  syrup  of  the  iodide  of  iron  should  be  given.     In  all  forms 
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opium  internally  is  indicated  when  there  is  much  pain.  The  soft 
node  on  the  craniiun  should  on  no  account  be  opened,  oven  wlie.re 
the  skin  is  iiiilamod  and  jippears  about  to  give  way,  as  iodide  of 
potassium  will  then  often  promote  complete  resolution. 

OSTEO-MYELITIS,  or  inflammation  beginning  in  or  chiefly  affecting 
the  medullary  membrane  and  cancellous  tissue 
of  bone,  may  like  periostitis  be  acute  or  chronic. 

Acute  osteo-myelitis  may  also  occur  as  a 
simple  localized,  or  as  a  diffuse  septic  or  infective 
inftammation. 

Simple  acute  osteo-myelitisJs  generally 
the  result  of  an  injury  exposing  the  medulla 
as  a  compound  fracture,  or  the  sawing  of  a  bone 
in  amputation.  In  the  latter  instance  it  is 
usually  quite  local,  though  at  times  it  may 
spread  a  slight  distance  up  the  bone  and  cause 
a  localized  central  necrosis.  The  sequestrum  in 
such  a  case  has  commonly  a  conical  form,  in 
consequence  of  the  inflammation  as  it  spreads 
up  the  medullary  cavity,  affecting  less  and  less 
of  the  surrounding  bone  lamellae.  Bej^ond 
keeping  the  wound  perfectly  aseptic  and  re- 
moving the  sequestrum  when  loose,  no  special 
treatment  is  required. 

Diffuse  infective  or  septic  osteo- 
myelitis.— Cause. — This  variety  may  bo  spon- 
taneous or  traumatic  in  origin.  The  former 
variety,  like  acute  infective  periostitis,  usually 
occurs  in  young  and  debilitated  or  so-called 
strumous  subjects  without  apptarent  cause,  and 
also  like  it  is  generally  believed  to  depend  upon 
the  presence  of  micro-organisms  {stg^Ji^hcocci, 
streptococci)  in  the  system.  Indeed,  as  already 
stated,  the  disease  described  as  infective 
periostitis  is  believed  by  some  pathologists 
as  an  infective  osteo-myelitis.  It  also  occurs 
an  attack  of  typhoid  fever,  when  the  typhoid 
bacillus,  which  is  always  found  in  the  bone  marrow  in  fatal  cases, 
maybe  the  sole  cause  of  the  trouble.  The  typhoid  bacillus^  may^ 
remain  dormant  in  the  marrow,  and  several  months  or  evenj^ears 
after  the  febrile  attack  suddenly  revive  and  set  up  an  osteo-myelitis. 
The  traumatic  variet}^  appears  onl}^  to  occur  as  the  result  of  injury 
to  the  interior  of  bone,  especially  where  the  cancellous  tissue  is 
exposed,  and  where  the  wound  is  not  kept  aseptic.  Hence  it  is 
most  often  met  with  after  compound  fracture,  excisions,  amputations, 
and  the  operation  of  trephining  the  skull. 


Fig.  61.  —  Acute 
osteo-myeUtis  of 
the  tibia,  with 
destruction  of  the 
knee  and  ankle 
joints.  (St.  Bar- 
tholomew's Hos- 
pital Museum.) 
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PatJioIofjy.~Wheih.ov  .spoutaiieous  or  tramiiatic  the  inflammation 
rapidly  spreads  through  the  bono  to  the_  periosteum,  and,  diffuse 
suppui'atioii  ensuc's,  the  danger  of  saprfemia,  sci)ticiemia,  and  pya3mia 
being  even  greater  than  in  diffuse  periostitis  in  consequence  of  the 
large  patulous  veins  of  the  medulla  becoming  filled  with  purulent 
and  eijilier  infective  ()r  so2>tic  thrombi.  The  spontaneous  form  would 
appear  to  depend  upon  the  presence  of  infective  micro-organisms 
[staphylococci,  streptococci)  in  the  system.  Indeed,  osteo-myelitis 
is  the  gravest  staphylococcus  infection  with  which  the  surgeon  has 
to  deal :  here  the  ^^tcvp]lylococcns  aureus,  as  Dr.  Welch  puts  it,  takes 
rank  over  the  streptococcus,  although  there  is  no  specific  micro- 
organism of  osteo-myelitis  any  more  than  there  is  of  suppuration  in 
general.  The  traumatic  form  usually  depends  on  these  micrococci 
introduced  from  without,  and  hence  is  probably  preventable  if 
the  wound  is  kept  strictly  aseptic.  Should  the  patient  in  either 
case  not  be  carried  off  in  a  few  days  by  sapra3mia,  septica?niia,  or 
pya?mia,  the  whole  diaphysis  may  die,  or  suppuration  occur  between 
the  diaphysis  and  epiphyses,  and  destruction  of  the  neighbouring 
joints  ensue  (Fig.  61).  In  less  severe  cases  the  medullary  mem- 
brane may  become  thickened,  and  only  the  layers  of  bone  imme- 
diately surrounding  it  may  die  [central  necrosis). 

The  symptoms  of  the  spontaneous  form  are  similar  to  those  of  the 
acute  infective  periostitis  (see  p.  201),  save  that  at  first  there  may 
be  less  oedema  and  swelling  of  the  soft  parts ;  but  soon  the 
periosteum  becomes  involved,  and  then  the  one  disease  can  hardly 
be  distinguished  from  the  other.  The  septic  or  traumatic  variety 
is  attended  by  high  fever,  rigors,  and  swelling  and  oedema  of  the 
limb,  and  a  puffy  tumour  of  the  scalp  when  the  diploe  is  involved. 
In  the  case  of  an  amputation  the  wound  looks  unhealthy,  the  flaps 
separate,  and  the  periosteum  recedes,  leaving  the  end  of  the  bone 
exposed.  A  fungous  mass  of  granulations  generally  protrudes 
from  the  medulla  of  the  divided  bone. 

Treatment. — In  the  si^ontaneous  variety  an  early  and  free  incision 
through  the  periosteum  to  the  bone  should  be  at  once  made,  if 
possible  before  pus  has  formed.  In  traumatic  cases  every  effort 
should  be  directed  towards  rendering  the  w^ound  aseptic,  and 
ensuring  an  efficient  drain.  Of  late  considerable  success  has 
attended  the  scraping  out  of  the  inflamed  medulla  from  the  affected 
bone,  and  then  insulflating  the  cavity  with  i()doform.  The  consti- 
tutional treatment  should  be  similar  to  that  described  under  acute 
periostitis.  Should  blood  poisoning  [saprojin  ia)  threaten,  the  question 
of  ^^BJilitation  must  be  raised.  If  this  is  decided  on  it  should  be 
d()ne  through  the  knee-,  elbow-,  or  shoulder- jointSj_if  the  bones  of 
the  l(>g,  foi'eanii,  or  arm  arc  involved,  so  as  to  avoid  again  cutting 
^]Bl':'Jjtii]iJ^^<-'^lliiJi-iO*^'^''-  Amputation  at  the  hip-joint  is  in  itself 
so  serious  an  operation  that  it  is  an  o23en  question  whether  it  should 
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be  undertaken  in  the  case  of  osteo-myelitis  of  the  femur,  or  whether 
it  would  not  be  safer  to  amputate  through  the  upper  part  of  the 
femur  and  scrape  out  the  medulla.  When  septicaemia  or  pyemia 
is  already  fiilly  established  amputation  should  not  be  undertaken, 
but  the  effects  of  the  anti-streptococcus  serum  should  be  tried. 

Chronic  osteo-myelitis  can  hardly  be  distinguished  from 
chronic  osteitis.  Indeed,  in  chronic  inflammation  of  bone  the  soft 
tissues  lining  the  medulla,  cancellous  spaces,  and  Haversian  canals 
are  generally  equally  involved  in  the  process,  as  is  also  frequently 
the  periosteum.  At  times,  however,  the  inflammation  may  be 
more  or  less  limited  to  the  medullary  membrane,  and  to  the  layers 
of  bone  contiguous  to  it,  and  may  then  terminate  either  in  central 
necrosis,  or  in  ossification  and  the  consequent  obliteration  of  the 
medullary  cavity  {osteo- sclerosis). 

Osteitis,  or  inflammation  of  the  bone  itself,  is  always  associatcxl 
with  some  amount  of  inflammation  of  the  periosteum  and  of  the 
medullary  membrane,  and  hence  it  is  ojten  difficult  in  any  given 
pathological  specimen  to  determine,  whether,  it  is  one  piimarily._of 
osteitis,  periostitis,  or  osteo-myelitjs.  It  may  occur  in  any  bone, 
or  in  any  part  of  a  bone,  but  is  most  frequent  in  the  cancellous 
ends  of  the  long  bones,  in  the  cancellated  bones  of  the  tarsus  and 
carpus,  and  in  the  bodies  of  the  vertebrae.  The  term  osteitis  as 
here  employed  refers  to  a  chronic  or  subacute  inflammation  of  bone, 
acute  inflammation  of  bone  being  practically  indistinguishable  from 
acute  osteo-myelitis  or  periostitis,  under  which  it  is  included.  The 
(xmses  may  be  predisposing  and  exciting.  Among  the  former  may 
be  mentioned  syphilis,  tubercle,  typhoid,  and  i-heumatism  ;  among 
the  latter,  any  local  injury,  and  exposure  to  cold,  damp,  or  malarial 
influences. 

Pathology. — As  in  inflammation  of  soft  parts,  the  first  stage  of 
osteitis  is  one  of  increased  vascularity,  the  bone  appearing  red  and 
injected  from  dilatation  of  the  blood-vessels  in  the  Haversian 
canals.  Next,  exudation  and  escape  of  leucocytes  take  place  into 
the  delicate  connective  tissue  occupying  the  space  between  the 
blood-vessels  and  the  bony  walls  of  the  Haversian  canals  and  cancelli 
respectively,  and  the  cells  of  the  connective  tissue  itself  also  undergo 
proliferation.  The  earthy  salts  are  loosened  from  their  connection 
with  the  animal  matter,  and  the  bone  LimelLe  and  trabecuh^are 
softened,  eaten  into  as  it  were,  and  absorbed  by  the  pressur;;  of  the 
inflammatory  material,  which  here,  as  elsewhere,  assumes  the  form 
of  a  small-cell-exudation  {gmv  akdiuu-tissae).  The  bone  is  destroyed 
irregularly,  appearing  crescentically  eaten  out  into  spaces  known  as 
llowship's  lacuiut,  in  each  of  which,  and  immediately  in  contact 
with  the  bone,  are  found  large  cells  {osteoclasts)  containing  many 
nuclei.  It  is  believed  that  these  osteoclasts,  which  are  in  some  way 
derived  from  the  inflammatory  exudation,  take  an  important  though 
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unknown  i)art  in  the  al)s()ri:)tion  of  the  bono.  The  bone-corpu.scles 
themselves  are  generally  thou^'ht  to  be  entirely  passive,  and  to  take 
no  i^art  in  the  rarefying  process.  In  this  wa}^  the  Haversian  canals 
and  cancelli  become  dilated,  the  compact  bone  being  thus  converted 
into  cancellous,  and  the  cancellous  further  widened  out  (see  Fig.  62). 
The  periosteum  and  medullary  membrane  generally  appear  thickened. 
In  inflammation  of  bone,  as  in  inflammation  of  the  soft  tissues, 
several  terminations  may  occur.  Thus,  rcsvhdion  may  take  jdace, 
and  the  bone  resume  more  or  less  its  normal  appearance;  or  the 
inflainniatory  material  ni: i y  iiiidorgo  oss iJi(:3iLo Q ,  and  the  bone 
become  hard  and  indurated  {osfco^scJejYisjs^ov 
osteoplasiir  Qsteitis),  a  change  comparable  to 
that  which  occurs  in  the  fibroid  thickening 
of  the  soft  tissues  ;  or  the  rarefying  process 
m^^j^coniuilli JilitLl-i^^  aff ectcTrpDi'tion  oi  bonp 
is^  completely  destroyod  by  the  graniilatioji- 
tissue  {'>^ar!i£gin(l,9~?f'^i^'^  oi\mries)  a  termination 
similar  to  ulceration  ;  or  if  the  inflammation  is 
more  acute,  the  vessels  in  the  Haversian  canals 
may  become  strangulated  by  the  pressure  of 
the  inflammatory  material,  and  the  inflamed 
portion  of  bone  may  die  {nscrosis),  a  termina- 
tion of  like  iiature  to  gangrene  of  the  soft 
tissues ;  or  finally,  the  inflammatory  material 
may  break  down  into  pus  [s[(i>i>ur<di(>n),  and 
an  abscess  be  produced  in  a  way  similar  to  that 
which  occurs  in  the  soft  parts. 

Higns  and  diagnosis. — The  signs  vary  accord- 
g  to  the  intensity  of  the  inflammation,  and 
are  similar  to  those  of  simple  j)eriostitis,  and 
when,  as  is  frequently  the  case,  the  osteitis  is 
associated  with  inflammation  of  the  periosteum 
the  two  can  hardly  be  distinguished.    There  is 

deep-seated  boring  pain,  worse  at  night  and  increased  on  exercise, 
perhaps  some  slight  oedema,  but  seldom  any  redness  unless  the 
periosteum  is  involved,  and  then  only  when  the  bone  is  superficial. 
There  is  at^first^no  sjwelling  of  the  bone,  though  subsequently  it 
may  become  percejitibly  enlarged.  The  deep-seated  character  of 
the  pain,  its  increase  and  long  continuance  after  percussion  of  the 
bone,  with,  possibly,  relief  by  steady  2)ressure,  and  the  absence  of 
much,  if  of  any,  perceptible  swelling,  j^oint  to  osteitis  ;  whereas 
pain  of  a  more  superficial  character  and  increased  on  pressure, 
together  with  an  earlier  appearance  of  swelling,  indicates  periostitis, 
rom  chronic  abscess  it  is  not  always  i:)ossible  to  diagnose  osteitis, 
hough  in  abscess  the  pain  is  generally  more  localized,  and  a  slight 
yielding  of  the  bone  at  one  spot  may  be  discovered. 


Fig.  62. — Rarefying 
osteitis.  (St,  Ikir- 
tliolomew'.s  Hos- 
pital Museum.) 
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Treatment. — Eesfc,  elevation  of  the  part,  a  few  leeches  in  the 
more  acute  forms,  the  administration  of  iodide  of  potassium  and  in 
some  instances  mercury,  the  application  of  small  blisters  from 
time  to  time  in  the  more  chronic  cases,  and  opiates  internally  with 
opium  or  belladonna  liniments  externally  to  relieve  pain.  In 
obstinate  cases  linear  osteotomy,  which  consists  in  making  an 
incision  down  to  the  inflamed  bone,  and  continuing  it  into  the  bone 
substance  by  means  of  a  Hey's  saw  or  a  chisel,  will,  by  removing 
tension,  generally  give  permanent  relief  and  prevent  further  changes 
ensuing.  Should  the  existence  of  an  abscess  be  susj^ected  the  bone 
may  be  drilled  in  several  directions  or  a  small  trephine  applied. 
Where  there  is  a  taint  of  gout,  struma  or  rheumatism,  approjiriate 
remedies  for  these  affections  must,  of  course,  be  given.  In  post- 
typhoid cases  it  may  become  necessary  to  expose  and  disinfect  the 
medulla. 

EAREFYING  OSTEITIS,  CAHIES,  OR  ULCERATION  OF  BONE,  is  com- 
parable to  ulceration  of  the  soft  tissues,  and  is  characterized  by_the 
rarefaction,  molecular  death,  and  loss  of  substance  of  the  bone- 
tissue,  and  the  tendency  of  the  inflammatory  exudation  to  casoous 
degeneration  and  sujipuratioij. 

Caimc. — Tubercle  and  syphilis  are  undoubtedly  the  most  frequent 
causes  of  caries.  Sometimes,  however,  caries  would  appear  to 
depend  on  a  debilitated  state  of  the  system,  in  which  there  is  no 
evidence  of  tubercle  or  syjihilis,  and  to  which  the  term  struma  may 
with  propriety  be  applied.  Occasionally  it  is  the  result  of  an 
inj^iry. 

Pathology. — Caries,  as  has  already  been  stated,  is  one  of  the  ter- 
minations of  osteitis ;  indeed,  it  is  often  somewhat  difficult  to  say 
where  osteitis  ends  and  caries  begins.  In  caries  the  thinned  and 
eroded  trabeculoe  of  the  inflamed  bone  become  still  further  thinned 
and  eroded  by  the  action  of  the  small-cell-exudation  and  osteoclasts 
until  the  affected  jiortion  of  the  bone  is  comj)letely  destroyed  and 
replaced  by  granulation-tissue.  Under  aj^propriate  treatment 
ossification  of  the  granulation- tissue  may  occur  ;  more  often,  how- 
ever, especially  in  tuberculous  cases,  the  inflammatory  material 
undergoes  caseation,  and  may  break  down  into  pus  and  an  abscess 
be  formed,  which  may  remain  as  such  in  the  interior  of  the  bone  or 
under  the  periosteum,  or  later  may  open  externally,  giving  rise  to 
a  sinus  leading  to  the  disease.  In  other  cases  the  small- cell- 
exudation  undergoes  further  proliferation,  and  either  makes  its  way 
to  the  surface  of  the  bone  (Fig.  63),  and  thence  through  the  soft 
tissues  and  skin,  or  it  peijoratesjthe  articular  cartilage^j^nd-miters 
{fM^MtiliSLSMMs)'  At  other  times  the  granulation-tissue 
merely  destroys  the  bone  without  the  production  of  pus  {dry  cwnes 
or  cariesjicca) ;  whilst  again  the  inflamed  bone  in  the  centre  of  the 
area  may  die  en  masae  from  the  cutting-off  of  its  blood  supply,  and 
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become  separated  from  the  surrounding  bono,  forming  a  sequestrum 
at  tlie  centre  of  the  carious  s-pot  {("nij^sjnccr^^  In  tuberculous 

cases  giant-cells  and  the  tubercle  bacillus  have  been  discovered  in 
the  inflammatory  exudation.  The  favourite  seat  j)f__caa:i^^^ 
cancellous  tissue,  whereas  that  of  necrosis  is  the  compact.  Caries 
is  most  frequently  met  with  in  the  bodies  of  the  vertebra?,  in  the 
cancellous  ends  of  the  long  bones,  and  in  the  short  bones  of  the 
tarsus  and  carj^us.  The  tuberculous  variety,  to  which  many  restrict 
the  term  caries,  is  distinguished  by  the  more  marked  tendency'  of 
the  inflammatory  material  to  undergo  caseous  changes;  by  the 
soft,  greasy,  crumbling  condition  of  the  bone ;  by  the  more 
extensive  destruction  of  the  bone  ;  and  by  the  little  tendency  shown 
towards  the  formation  of  new  bone  and  repair. 

The  sijmidoms  at  first  are  those  of  local  chronic  osteitis  and 


Fig.  63. — Diagiam  of  cai  ies.  a.  Grranulation-tissue  ;  b.  Small-cell-exiidation 
destroying  the  bone  ;  c.  Small-cell-exudatiou  between  A^essels  and  walls  of 
the  Haversian  canals  ;  i).  Normal  bone. 

periostitis,  namely  some  pain,  with  a'doma  and  swelling  of  the 
soft  parts  over  the  inflamed  bone ;  but  soon  the  inflammatoi'y 
products  make  their  way  to  the  suiface,  and  a  sinus  or  sinuses 
leading  to  the  carious  bone  form.  The  sinuses  have  generally  a 
button  of  (edematous  granulations  at  their  entrance,  and  a  thin, 
purulent,  and  commonly  foul- smelling  discharge  containing  bone 
salts  in  solution  escapes  from  them.  On  probing  or  on  enlarging 
the  sinus  and  introducing  the  finger,  the  bone  is  felt  to  be  soft 
and  friable,  breaking  down  and  readil}^  bleeding.  Caries  of  the 
vertebne  and  of  the  articular  ends  of  bone  will  be  described  under 
Diseases  of  the  Spine  and  Joints  respectively. 

The  treatment  wdll  necessarily  vary  according  to  the  situation  of 
the  disease.  When  accessible  the  carious  bone  maj^  be  gouged 
away.  In  doing  this  it  will  be  known  when  all  the  carious  bone  is 
removed  by  the  part  becoming  hard  to  the  gouge.  The  sinuses 
should  be  well  scraped  with  a  Yolkmann's  spoon,  and  the  wound 
•  ^\,  p 
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dressed  with  iodoform-glj^ceriiie  emulsion  and  iodoform  gauze. 
Unfortunately^  however,  after  the  carious  part  has  been  removed 
the  disease  may  recur  in  the  surrounding  bone,  so  that  in  caries  of 
the  tarsus  or  carpus  it  may  be  better  to  excise  the  whole  of  the 
affected  bone  or  bones,  or  where  the  caries  is  extensive,  to  amputate 
the  foot  or  hand. 

Necrosis  is  the  death  en  masse  of  the  whole  or  part_.pf 
a  bone,  and  is  analogous  to  gangrene  of  soft  parts.  It  is, 
however,  of  more  frequent  occurrence  than 
gangrene,  inasmuch  as,  owing  to  the  hard  and 
resisting  nature  of  bone,  the  vessels  are  more 
liable  to  become  compressed  by  the  inflam- 
matory effusion,  and  the  blood-supply  in  con- 
sequence to  be  cut  off.  For  the  same  reason 
necrosis  is  more  common  in  compact  than  in 
cancellous  bone ;  whilst  the  reverse  holds  good 
with  regard  to  caries.  Hence,  moreover, 
necrosis  is  more  frequent  when  the  inflam- 
mation is  acute,  caries  when  it  is  less  acute,  as 
in  the  latter  case  the  bone-trabeculte  slowly 
yield  and  disintegrate  before  the  less  quickly- 
produced  inflammatory  exudation,  and  the 
vessels  consequently  escape  compression.  The 
bones  most  often  affected  are  the  tibia,  the 
femur,  the  lower  jaw,  the  bones  of  the  skull, 
and  the  phalanges  of  the  fingers. 

Cause. — The  immediate  cause  of  necrosis, 
like  gangrene,  can  in  all  cases  be  traced  to  the 
cutting  off  of  the  blood- supply  of  the  bone,  and 
this  again  maybe  due  to  inflammation,  injury, 
or  more  rai'ely,  as  in  the  necrosis  which  some- 
times occurs  in  old  people,  to  some  change  in 
the  vessels  probably  analogous  to  that  producing 
Fig.  61. — Necrosis     senile  gangrene  of  soft  parts.    The  causes  of 
of  shaft  of  tibia.     inflammation  of  bone  may,  therefore,  also  be 
(Dnntt  sSurgery.)     looked  upon  as  causes  of  necrosis  ;  but  syphilis, 
the  si)ecific  fevers,  esi^ecially  scarlatina,  and 
mercurial  and  phosphorous  poisoning,  maybe  particularly  mentioned. 

Patlioloyy. — In  injury,  the  death  of  the  bone  is  due  to  the  stripping 
off  of  the  periosteum,  the  destruction  of  the  medullary  membrane, 
or  more  rarely  the  plugging  of  the  vessels  in  the  Haversian  canals 
with  clots.  In  this  way  necrosis  may  occur  after  compound 
fracture,  or  in  stumps  after  amputation  ;  but  the  inflammation 
that  follows  the  injury  has  no  doubt  also  a  share  in  its  production. 
The  way  in  which  necrosis  is  brought  about  in  inflammation  has 
already  been  described  under  periostitisj  osteitis^  and  osteo-myelitis, 
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and  according  as  it  results  from  one  or  other  of  these  causes  will  it 
vary  in  its  situation  and  extent.  Thus,  when  due  to  simple 
periostitis  it  is  generally  limited  to  the  external  laniclhT!  of  the  bone 
(  peripli era  1  n ccrosis ) ;  when  to  simple  osteo-myelitis,  to  the  layers 
immediately  surrounding  the  meduUai-y  canal  {central  vecrosis) ; 
when  to  diffuse,  septic  or  infective  peiiostitis  or  osteo-myelitis,  it 
may  affect  the  whole  thickness  of  the  shaft  (h^ig.  04),  and  possibly 
the  whole  diaphysis  {total  iierrosis) ;  whilst  when  due  to  osteitis  it 
it  is  usually  associated  with  caries,  and  only  a  portion  of  cancellous 
tissue  perishes  {caries  necrotica). 

CJtar((cfers  of  dead  hone. — The  dead  bone,  which  is  called  a 
sequestrum  or  an  exfoliation,  is  bjoodless,  wliito,  hard,  (Iry  and 
sonorous  when  struck,  but  often  becomes  biowii  (ir  l)]ack  when 


Fig.  65. — Diagram  of  tlie  process  of  separation  of  dead  bono.  c.  Dead  bone  ; 
//.  Inflamed  living  bone  with  formation  of  grannlation-lissue  wliere  it  is  in 
contact  with  the  dead  part  ;  a.  healthy  living  bone. 

exposed  to  the  air  and  the  action  of  the  discharges.  Its  free  surface 
is  smooth  and  even,  or  if  previously  inflamed,  rough  and  irregular ; 
its  margins  are  serrated  and  ragged  ;  and  its  previously  attached 
surface  is  rough  and  uneven.  It  is  heavy  when  sclerotic  changes 
have  oc^urredj  light  and  porous  when  associated  with  caries. 
Process  of  sei>arati<>n. — When  a  portion  of  bone  has  become 
necrosed  it  acts  as  a  foreign  body  and  nature  tries  to  cast  it  off. 
In  some  situations  she  is  successful,  in  others  she  fails,  and  if  not 
assisted  by  art  the  dead  bone  may  remain  as  a  lifelong  source  of 
irritation.  The  sej^aration  of  dead  bone  is  best  studied  in  super- 
ficial situations,  as  in  the  cranial  bones  (Fig.  66),  where  its  jn^ocess 
can  be  watched.  Here,  say,  from  the  breaking  down  of  a  syphilitic 
node  {syphilitic  peri  ostitis),  a  portion  of  bone  is  exposed  and  dies. 
This  acting  as  an  irritant  causes  the  bone  around  to  become  in- 
flamed (Fig.  6-));  rarefaction  (it/c^'ra^io?^)  ensues,  and  around  the 
dead  portion  is  formed  a  groove,  which  gradually  deepens  and 
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extends  beneath  the  dead  part  until  the  latter  is  conipletelj^  cut  olf 
from  the  living,  and  if  not  removed  by  art  sim2)ly  comes  away,  or 
exfoliates,  as  it  is  technically  termed.  The^ cavity  left  Jbeco^ni^g..^^ 
with  granulations,  which  subsequently  ossify,  and  so  restore_the 
lost  j)art.  In  situations,  as  in  the  tibia  (Fig.  67),  where  the 
periosteum  has  not  been  destroyed,  ossification  of  this  membrane 
proceeds  at  the  same  time  as  the  bone  is  being  separated.  The 
dead  bone  thus  becomes  surrounded  on  all  sides  by  new  bone,  and 
lies  bathed  in  pus  in  a  cavity  lined  with  granulations  (Fig.  68), 
and  though  loose,  is  thus  prevented  from  being  cast  off.  It  is  then 
said  to  be  I'nvaginated,  and  is  called  a  scfjuf  strym.  At  certain  spots 
where  the  periosteum  and  soft  tissues  have  been  perforated  by  the 
discharges  from  the  inflamed  bone  making  their  way  to  the  surface, 


Fig.  6(1.— Syphilitic  neci-osis  of  the  skull.    (St.  Bartholomew's 
Hospital  Museum. ) 

ossification  does  not  occur,  and  these  apertui'es  thus  left  in  the 
casing  of  new  bone  are  called  cloaca^  (Figs.  67,  68,  69,  d).  In 
necrosis  of  the  popliteal  surface  of  the  femur,  where  the  periosteum 
is  very  thin,  and  is  merely  in  contact  with  the  loose  fat  and  cellular 
tissue  of  the  popliteal  space,  the  periosteum  is  usually  destroyed 
and  no  osseous  sheath  is  formed,  the  dead  bone  then  lying  in 
contact  with  the  popliteal  artery.  In  this  situation,  moreover,  the 
necrosis  is  usually  limited  to  the  triangular  popliteal  surface  of  the 
bone,  the  firm  attachment  of  the  fibrous  intermuscular  septa  to 
the  ridges  in  the  femur  on  each  side  of  this  surface  preventing  the 
fui'ther  separation  of  the  periosteum  and  consequent  death  of  more 
bone.  After  the  removal  of  the  sequestrum  the  cavity  (Fig.  69,  /) 
fills  with  granulations,  though  more  slowly  than  after  the  removal 
of  an  exfoliation. 
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Sijm})t<)ms. — These  vjiry  according-  to  the  cause,  stage  and  situa- 
tion of  the  necrosis.  When  of  inflammatory  origin  the  symptoms 
at  first  will  be  those,  already  described,  of  j^eriostitis,  osteo-myelitis 
or  osteitis,  according  as  one  or  other  of  these  has  produced  it. 
When  suppuration  has  occurred  and  an  incision  has  been  made  to 
the  dead  bone,  or  the  discharges  have  made  their  way  to  the  surface, 
or  the  wound,  in  the  case  of  an  injury,  leading  to  the  dead  bone 
has  remained  open,  a  sinus  or  sinuses  will  exist.  These  generally 
discharge  a  thick  foul-smelling  pus,  and  are  accompanied  by  much 
thickening  of  the  bone,  and  redness  and  brawniness  in  some 
instances  of  the  surrounding  skin.  On  passing  a  probe  the  dead 
bone  will  probably  be  felt.    In  traumatic  cases  there  will  further 


Fig.  6S.  Fig.  69. 


Figs.  67,  68,  and  69  ilhistrate  the  fonuation  of  a  sequestrum,  its  seiuiration 
from  the  living  bone,  and  the  cavity  left  after  its  removal,  a.  Dead  bone  ; 
b.  Living  bone  ;   c.   The  separated  periosteum  lined   by  granulations  ; 

Cloacffi  lined  by  granulations,  which  are  indicated  by  shading,  and  are 
continuous  with  those  lining  the  cavity  containing  the  sequestrum  ;  e.  New 
periosteal  bone  perforated  by  cloacre.  /.  Cavity  left  after  removal  of  the 
dead  bone.    (After  Billroth.) 

be  the  history  of  the  injury.  Having  discovered  dead  bono  the 
^l^iELi^oijlt^to  ascertain  is  Jf  it  be  loose.  This  may  be  done  by 
observing  if  it  can  be  moved  by  a  probe,  or,  if  two  sinuses  exist, 
by  passing  a  probe  down  each  and  pressing  alternately  first  in  one, 
then  in  the  other.  If  the  sequestrum  is  loose,  a  see-saw  movement 
may  thus  be  given  to  it.  In  superficial  situations  such  as  the 
cranium,  or  where  a  bone  protrudes  or  is  exposed,  as  in  a  stump  or 
compound  fracture,  the  dead  bone  will  at  once  be  known  by  the 
characters   already  given  (p.  211).      The  chief  distinctict  siyns 
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between  necrosis  eind  caries  are : — In  necrosis  the  dead  bone  is 
/  general!}^  hard  and  smooth,  in  caries  soft,  rough,  and  crumbling ; 
in  necrosis  the  granulations  around  the  sinus  are  healthy  and  the 
skin  is  generally  normal,  in  caries  there  may  be  no  granulations, 
or  if  present  they  may  be  oedematous,  and  the  skin  around  is 
undermined  or  inflamed;  in  necrosis  the  discharge  is  thick  and 
yellow,  in  caries  thin  and  watery ;  in  necrosis  there  may  be  great 
thickening  of  the  bone,  in  caries  there  is  usually  but  little.  It 
must  not  be  forgotten,  however,  that  caries  may  be  associated  ^Yi.^h 
necrosis.  In  some  cases  of  necipsis  no  suppuration  occurs  {qmet 
necrobis),  but  the  bone  becomes  greatly  swelled  from  the  excessive 
formation  of  new  bone  around  the  dead  portion.  It  then  closely 
resembles  a  new  growth,  from  which  it  may  be  impossible  in  some 
instances  to  distinguish  it  without  an  exj^loratory  incision  (see 
Tumours  of  Bone). 

Treatment. — The  dead  bone  should  be  removed  as  soon  as  it  is 
loose.  When  it  is  superficial  this  can  generally  be  done  by  the 
forceps,  after  slightly  enlarging  if  necessary  the  sinus  through  the 
soft  tissues,  or  where  the  end  of  the  sequestrum  is  exposed  in  a 
stump  by  simply  drawing  it  out.  But  where  the  dead  bone  is 
invaginated  and  the  cloacae  leading  to  it  are  small,  a  more  serious 
operation  is  required  [seq^uestrotomy).  The  ojDcration  is  much  facili- 
tated by  the  use  of  an  Esmarch's  bandage.  The  sinus  leading  to 
the  most  convenient  cloaca  should  be  enlarged  by  a  simple  incision 
in  the  longitudinal  axis  of  the  limb,  the  sequestrum  seized  by 
forceps,  and  if  practicable  drawn  out.  If  the  cloaca  is  too  small 
to  admit  of  this  it  must  be  enlarged,  or  two  cloacc©,  if  present, 
may  be  laid  into  one  by  cutting  away  with  a  mallet  and  chisel, 
Hoffman's  forceps,  Hey's  saw,  gouge,  &c.,  the  intervening  portion 
of  the  sheath  of  new  bone.  No_more  of  the  new  bone,  however, 
than  is  absolutely  necessary  should  be  cut  away  for  fear  of  weaken- 
ing the  limb.  For  the  same  reason  cloacae  should  be  enlarged  in 
the  longituchnal  axis  of  the  bone.  The  extraction  of  the  seques- 
trum may  often  be  aided  by  the  use  of  the  elevator,  or  by  cutting 
it  in  two  pieces  with  the  bone -scissors.  The  cavity  should  then  be 
sprinkled  with  iodoform,  packed  with  iodoform  or  sal  alembroth 
gauze  to  prevent  bleeding,  and  the  wound  dressed  with  gauze 
impregnated  with  the  same  or  other  antiseptic  material.  Whilst 
the  cavity  is  healing,  which  when  large  it  may  take  many  weeks 
or  even  months  to  do,  the  patient's  strength  must  be  supported 
by  tonics  and  a  generous  diet.  At  times  the  sequestrum  is  so 
intimately  interlocked  between  the  old  and  the  new  bone  that  it 
may  be  impossible  to  remove  it.  In  some  situations,  as  the  tibia, 
a  flap  of  the  new  bone,  with  the  overlying  soft  tissues,  may  be  turned 
back  by  making  a  longitudinal  incision  with  a  cross  cut  at  each  end 
through  the  periosteum  and  bone.    After  the  sequestrum  has  been 
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removed  the  flap  is  replaced,  a  drain  inserted,  and  the  wound  closed. 
The  time  I'equired  for  the  filling  up  of  the  cavit_y  is  much  shortened 
by  this  method,  which  is  known  in'crotcmi le_  js 'egj tja si ig ue.  In 
popliteal  necrosis  where  there  is  no  periosteal  sheath  and  the  dead 
bone  is  in  contact  with  the  popliteal  arter}",  great  care  is  reciuired 
to  prevent  injury  to  that  vessel.  The  incision  for  exposing  the 
dead  bone  should  be  made  either  on  the  outer  side  of  the  popliteal 
space,  or  cautiously  through  the  space  a  little  to  the  outer  side  of 
the  large  vessels.  In  some  cases,  where  the  patient's  powers  are 
flagging  from  long-continued  suppuration,  or  signs  of  lardaceous 
or  other  visceral  disease  are  manifesting  themselves,  amputation 
may  be  called  for. 

SUPPUIIATION  AND  ABSCESS  IN  BONE. —Diffuse  suppuration  in 
boTie  has  already  been  described  as  a  conunon  termination  of 
diffuse  osteo-iiiyclitis  and  pericystitis.  Circumscribed  suppuration 
or  abscess  is  geiierall}'  of  the  chronic  vaiiety,  and,  as  already 
slaFed.  is  one  of  the  terminations  of  chronic  osteitis. 

(^Jirouic  ((hscess  in  bo)ie  is  most  common  in  the  cancellous  ends 
of  the  long  bones,  especially  the  upper  and  lower  end  of  the  tjbia  and 
lower  end  of  the  femur,  but  is  occasionally  met  with  in  other  bones. 

The  causes  especially  leading  to  the  termination  of  osteitis  in 
abscess  are  thought  to  be  the  presence  of  tubercle  or  of  other  micro- 
organisms, the  strumous  diathesis,  or  a  feeble  state  of  health.  At 
times  the  abscess  can  be  apparently  traced  to  an  injury. 

Fathology. — In  the  course  of  rarefying  osteitis  the  bone-trabecuhe 
are  gradually  destroyed,  and  their  place  is  taken  by  a  small-cell - 
exudation,  which  now  assumes  the  form  of  granulation -tissue. 
This  in  the  focus  of  the  inflamed  spot  softens  and  breaks  down 
into  pus,  whilst  that  around  the  centrally-softened  spot  constitutes 
the  abscess -wall,  and  forms  to  the  naked  eye  a  distinct  membrane 
(Fig.  70)  lining  the  bony  cavity  (i^i/^^ti'r/c  memhrane).  The  bone 
around  the  abscess  generally  becomes  sclerosed  owing  to  the  ossifi- 
cation of  the  inflammatory  products,  whilst  new  bone  is  formed 
beneath  the  periosteum.  In  this  way  as  the  abscess  enlarges  at 
the  expense  of  the  old  bone,  new  bono  is  continuall}^  fornied 
around,  and  hence  the  pus  seldom  makes  its  way  to  the^siirface  .as 
in  the  soft  parts.  As  the  abscess,,  however,  approaches  a  joint  new 
bone  is  not  formed  beneatli  the  articular  cartilage,  and  so  the  jrus 
on  reaching  the  cartilage  may  perforate  it  and  esciipe  into  .the  joint. 
When  the  inflammation  is  more  acute  suppuration  may  occur  before 
the  bone-trabeculpe  have  been  completely  destroyed,  under  which 
circumstance  a  sequestrum  of  cancellous  tissue  may  be  found  free 
in  the  abscess  cavity  (Fig.  71). 

The  si/irq>toins  are  chronic,  and  often  obscure.  Generally  there  is 
pain  of  a  dull,  boring,  and  localized  character,  often  intermittent, 
and  worse  at  night ;  tenderness  on  pressure  at  the  spot  where  the 
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abscess  is  approaching  the  surface  ;  some  ooclema  and  pitting  of  the 
soft  tissues ;  occasional  enlargement  of  the  end  of  the  bone ;  and 
later  some  dusky  redness  of  the  skin.  Intermittent  attacks  of  in- 
flammation  of  a  neighbouring  joint  without  other  apparent  _cause 
are  very  suggc.^tive  of  abscess.  Tliosc  symptoms  will  usually  serve 
to  diagnose  al)scoss  from  rheumatism,  local  periostitis,  and  a  new 
growth  in  the  end  of  the  bone.  Erom  chronic  osteitis  it  cannot 
always  be  distinguished ;  but  this  is  not  of  so  much  importance  as 
the  treatment  is  practically  the  same.  A  skiagraph  might  possibly 
show  the  cavity  in  the  bone. 

Treatment. — An  Esmarch's  bandage  having  been  ap^^lied,  a  crucial 
or  T-shaped  incision  should  be  made  over  the  tender  spot,  and  the 
bone  trephined.  If  pus  does  not  escape  a  perforator  should  be 
thrust  in  various  directions  into  the  cancellous  tissue  in  the  hope  of 


Fig.  70. — Abscess  in  end  of  Fig.   71.  —  Necrosed  cancellous 

tibia.    The  pyogenic  mem-  bone  in  abscess  cavity.  (From 

brane  is  well  seen.    (From  St.    Bai'tholomew's  Hospital 

St,  Bartholomew's  Hospital  Museum.) 
Musoum.) 


discovering  it.  The  abscess-cavity,  after  having  been  well  scraped, 
should  be  mopped  out  with  carbolic  acid  or  chloride  of  zinc,  and 
dusted  with  iodoform,  and  the  wound  dressed  with  iodoform  or  other 
antiseptic  gauze,  great  care  being  taken  to  keej)  it  asej^tic.  Should 
the  abscess  break  into  a  joint  amputation  will  probably  be  necessary. 

2.  Diseases  depending  upon  Simple  Defect  or  Increase  in  N  air  it  ion 

of  Bone. 

Under  this  head  are  included  two  diseases  of  bone  in  which 
neither  inflammation  nor  such  constitutional  affections  as  syphilis 
or  struma  appear  to  take  part — Atrophy  and  Hypertrophy. 
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Atrophy  of  bone  is  a  common  accompaniment  of  old  a^-e.  It 
may  also  be  produced  by  pressure  and  disuse.  Thus  it  is  seen  in 
the  bodies  of  the  vertebra3  from  the  pressure  of  an  aneurysm  of  the 
aorta  or  a  tumour  in  the  mediastinum ;  in  the  bones  of  a  limb  from 
disuse,  as  in  long- continued  joint- disease,  and  in  stumps  after 
amj^utation.  An  atrophied  bone  is  always  decreased  in  weight,  often 
in  size;  and  in  some  situations,  as  the  nock  of  the  femur,  is  liable 
to  fracture  on  slight  provocation.  Atrophy  is  always  attended  with 
more  or  less  fatty  dogcncration. 

HYPERTiioriiY  of  bone  is  an  overgrowth  of  bone  which  is  due 
merely  to  an  increase  of  nutrition  and  not  to  any  inflammatory 
change.  It  is  generally  dependent  upon  excessive  fuiictional 
activity  of  the  part,  the  bone  increasing  in  size  and  strength  com- 
rnensurately  with  the  hypertrophy  of  the  muscles.  It  may  also 
occur  in  association  with  general  hyi^ertrophy  of  the  tissues  in  the 
affection  known  as  congenital  hyjiertrophy.  It  must  be  distin- 
guished from  inflammatory  thickening  of  bone,  a  condition  to 
which  the  term  "hypertrophy"  is  sometimes,  though  incorrectly, 
applied. 

3.  Constitutional  Affeciious  of  Bone. 

Under  this  head  are  included  Syphilitic  and  Tuberculous  affections 
of  bone,  Eickets,  Scurvy-rickets,  Mollifies  Ossium  and  Acromegaly. 

Syphilitic  affections  of  bone  are  common  both  in  acquired 
and  congenital  syphilis.  In  the  former  they  generally  occur  during 
the  tertiary  stages  of  the  affection,  either  as  gummatous  inflam- 
mations of  the  periosteum  (nodes),  or  as  chronic  inflammatory 
thickenings  or  gummatous  infiltrations  of  the  bone  itself,  leading  to 
caries,  necrosis,  or  sclerosis.  For  a  full  account  of  the  peculiarities 
in  the  above  affections  when  due  to  syphilis  the  student  is  referred 
to  a  work  on  Pathology.  The  affections  of  the  bones  in  congenital 
syphilis  have  already  been  briefly  referred  to  in  the  section  on  that 
subject  (see  p.  60). 

Tubercle. — We  have  already  seen  that  many  of  the  inflammatory 
diseases  of  bone,  especially  some  forms  of  rarefying  osteitis  or  caries, 
are  attributed  to  the  presence  and  degeneration  of  tubercle ;  and  it 
has  been  pointed  out  in  what  respects  the  affections  of  tuberculous 
origin  differ  from  those  of  a  simple  or  traumatic  nature.  Here  it 
need  only  be  added  that  miliary  tubercles  may  often  be  found 
scattered  through  the  medulla  and  in  the  cancellous  tissue  in  cases 
of  acute  tuberculosis ;  but  as  in  these  cases  the  bone-affection  plays 
but  a  secondary  part  and  cannot  be  diagnosed  during  life,  nor 
indeed  as  a  rule  gives  rise  to  any  symptoms,  it  need  not  be  further 
described. 

Eickets,  though  generally  described  under  Diseases  of  Bone,  is 
a  constitutional  affection  occurring  in  infancy  and  early  childhood. 
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It  is  characterized  by  impaired  nutrition  and  arrest  of  development 
of  the  whole  body,  and  especially  by  the  softening  and  the  resulting 
deformity  of  the  bones. 

Causes. — (1)  Malnutrition  produced  by  improper  food,  especially 
an  excess  of  the  starchy  elements  during  infancy;  (2)  debility  of 
the  mother  during  gestation  and  lactation  as  the  result  of  excessive 
child-bearing  or  o ver- suckling ;  and  (3)  bad  hygiene,  i.e.,  want  of 
fresh  air  and  sunshine,  residence  in  damp  dwellings,  uncleanliness, 
and  lack  of  attention  generally.  Tubercle  and  syphilis  in  the  parent, 
but  I  think  without  sufficient  evidence,  are  also  given  by  some  as 
cau.ses. 

Pathohyy. — The  bone  changes  consist  essentially  in  the  formation 
of  soft,  vascular,  imperfectly- ossified  bone,  which  replaces  the 
healthy  bone  as  the  latter  is  gradually 
absorbed  in  the  normal  process  of  develop- 
ment. This  ill-formed  bone  is  produced  both 
at  the  lino  of  the  epiphysis  and  under  the 
periosteum,  i.e.,  in  those  situations  where 
active  growth  normally  occurs.  In  the 
former  situation  the  intermediate  semi- 
transparent  bluish  zone  of  ossifying  cartilage 
between  the  diaphysis  and  epiphysis  is 
greatly  increased  in  thickness  and  its  line 
of  junction  with  the  bone  is  no  longer  straight 
but  l)roken,  in  consequence  of  the  irregular 
advance  of  ossification.  The  adjacent  bone 
is  soft  and  spongy,  and  contains  here  and 
there  islets  of  cai'tilago  which  have  escaped 
ossification,  whilst  its  medulla  is  abnormally 
vascular.  It  is  to  the  excessive  formation 
of  this  proliferating  layer  of  cartilage^  and 
ill-forined  bone  immediately  underljdng  it 
that  the  enlargement  of  the  ends  of  the 
bones  and  the  beadino;  of  the  ribs  (Fig.  73)  so  characteristic  of 


Fig,  72.  —  A  longitii- 
(final  section  of  a 
rickety  fennu-.  (St. 
Bartholomew's  Hos- 
pital Museum.) 
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rickets  is  due.  Microscopically  the  cartilage -cells  in  the  bluish 
zone  are  seen  enlarged,  and  instead  of  being  arranged  in  regular 
columns  are  grouped  irregularly;  whilst  the  calcification  of  the 
matrix  between  them  is  also  seen  proceeding  in  an  irregular  manner, 
so  that  calcified  or  ossified  patches  exist  here  and  there  where  all 
should  be  cartilage,  and  portions  of  cartilage  where  all  should  be 
bone.  The  vascular  medullary  spaces  which  are  continuous  with 
those  channels  in  the  shaft  likewise  project  in  an  irregular  manner 
into  the  cartilage,  and  the  laminae  of  bone  formed  from  the  osteo- 
blasts lining  these  spaces  are  deficient  in  earthy  salts.  Under  the 
periosteum,  the  superficial  layers  of  which  are  unaffected,  similar 
soft  bone  is  laid  down  in  consequence  of  the  osteoblastic  layer, 
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though  increased  in  thickness,  producing-  osteogenetic  fibres  deficient 
in  earthy  salts.  Hence,  whilst  all  thf^  l)()nes  are  more  or  less 
softened,  the  long  hones  hccomo  swollen  at  tlicir  ends,  and  the  flat 
hones  thickened  especially'  along  tlieir  line  of  Miture.  The  liver, 
s]»]een,  and  lymphatic  glands  are  often  eiilaiu-eij  from  irregular 
increase  of  their  fibrous  elements,  and  the  muscles  are  generally 
soft,  flabby,  and  wasted. 

Symptoms. — Rickets  is  most  frecpiently  met  with  between  the 
ages  of  eighteen  months  and  two  and  a  half  years.  Among  the 
early  symptoms  may  be  noticed  sweating  of  the  forehead  and 
perhaps  of  the  U2)per  part  of  the  body,  throwing  off  of  the  bedclothes 


Fig.  73. — Tlie  wliolc  of  one  side  of  the  chest  from  a  rickety  cliild  showing  the 
' '  beading  "  of  the  ribs  at  their  costo-cliondral  joint.  ( The  ridrclij  rosary. ) 
The  l  ibs  are  less  curved  than  normal,  and  the  sterum  is  pushed  forward. 
(St.  Bartholomew's  Hospital  Museum,  No.  270  «.) 

from  a  desire  of  the  child  to  be  cool,  a  general  restlessness,  and 
often  an  excessive  tenderness  on  handling  and  aversion  to  movement. 
Sometimes  large  quantities  of  phosphate  of  lime  are  found  in  the 
urine.  The  abdomen  is  generally  enlarged,  and  there  is  frequently 
some  gastric  catarrh  and  flatulence.  The  swelling  of  the  ends  of 
the  long  bones,  especially  of  the  lower  end  of  the  radius  and  til)ia, 
the  bea(hng  of  the  ribs  where  they  join  the  cartilages  (Fig.  73),  a,nd 
the  thickfiuino-  of  the  craniaLboms  along  their  line  of  suture  ai'e 
characteristic  of  the  disease.    Later,  bending  of  the  bones  occurs. 


DISEASES  OE  SPECIAL  TISSUES. 


Thus,  the  long  bones  generally  give  in  the  direction  of  their  norma 
curves  and  near  the  ej^iphyses,  leading  to  Imock-knee,  how-legs, 
and  other  deformities.  The  yielding  of  the  ribs  to  atmosi^heric 
pressure  produces  the  deformity  known  as  pigeon-breast.  The 
spine  presents  a  general  curvature  with  the  convexity  backwards  in 
infants  and  young  children,  and  in  older  children  a  lateral  or  a 
lordotic  curve.  The  pelvis  is  ill  developed,  flattened  and  usually  of 
a  reniform  or  hour-glass  shape  in  consequence  of  the  dei:)ression 
of  the  promontory  of  the  sacrum.  The  head  is  square,  the  forehead 
prominent,  and  the  fontanelles  are  late  in  closing.  The  occipital 
bone  is  sometimes  thinned  so  that  it  yields  on  pressure,  or  it  may  be 
in  places  absorbed,  a  condition  known  as  czMdutab^s.  By  some 
pathologists,  however,  this  condition  is  believed  to  be  due  to  con- 
genital syphilis.  Dentition  is  generally  delayed,  or  the  teeth,  if  cut, 
often  soon  decay  and  fall  out.  Bronchitis,  diarrhoea,  convulsions, 
laryngismus  stridulus  and  chronic  hydi'ocephalus  are  not  infrequent 
complications;  and  to  any  of  these,  but  especially  to  the  first  two, 
the  child  may  succumb.  Under  a2:)propriate  treatment  the  disease 
is  nearly  always  arrested,  and  perfect  recovery  results.  The  bones, 
however,  if  much  bent  are  lial^le  to  become  consolidated  in  their 
deformed  condition  and  premature  synostosis  of  the  diaphysij_and 
epiphysis  is  apt  to  occur,  inducing  a  stunted  growth.  The  bones 
are  also  harder  and  denser  than  natural,  es^iecially  on  the  sidei)f 
their  concavity,  where  a  thick  buttress-like  layer  of  dense  hard 
bone  is  formed  (see  Pig.  72).  Similar  changes  sometimes  occur  in 
older  children  usually  between  the  ages  of  nine  and  thirteen,  and 
are  then  spoken  of  as  late  rickets.  It  is  believed  by  some  that  when 
rickety  changes  occur  thus  late,  they  are  merely  a  recrudescence  of 
the  disease  which  in  early  life  had  been  overlooked  (Makins). 

The  treatment  resolves  itseK  into  proper  feeding  and  correcting 
bad  hygienic  conditions.  The  child  should  have  plenty  of  new 
milk  and  cream;  and  the  juice  of  raw  or  underdone  meat,  or 
underdone  meat  that  has  been  pounded  up,  should  be  given  in 
quantities  suited  to  the  age  and  powers  of  assimilation.  Fari- 
naceous food  should  be  restricted  in  amount,  and  in  the  case  of 
infants  forbidden.  Abundance  of  fresh  air  and  sunlight  and  atten- 
tion to  cleanliness  are  especially  indicated.  In  the  way  of  medicine 
cod-liver  oil  is  the  most  important,  and  may  almost  be  looked  upon 
as  a  specific.  It  should  be  combined  with  syrup  of  the  phosphate 
or  lacto-phosphate  of  iron  and  lime  in  half-drachm  to  drachm  doses. 
The  deformity  of  the  legs  may  be  corrected  in  the  earlier  stages  by 
insisting  upon  the  child  not  being  allowed  to  stand  or  walk.  To 
ensure  its  being  kept  off  its  legs,  splints  reaching  from  the  waist  to 
below  the  feet  may  be  applied.  Confirmed  deformities  can  only  be 
dealt  with  by  instruments  or  operation,  which  will  be  described 
under  bow-legs,  knock-knee,  osteoclasia,  osteotomy,  &c. 
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SciTRYY  RICKETS  is  an  acute  affection  of  j^oiing  children.  It  is 
also  known  as  acute  rickets  and  as  infantile  scurvy.  The  disease  is 
characteiized  by  the  ordinary  changes  of  rickets  with  the  addition 
of  sudden  swellings  in  connection  with  the  bones,  and  especially 
with  the  femur.  The  swellings  are  due  to  extravasation  of  blood 
beneath  the  periosteum.  The  chief  siijns  are  acute  tenderness, 
oedema  of  the  limb,  and  generally  a  spongy  condition  of  the  gums. 
The  treatment  consists  in  rest  and  in  the  use  of  such  constitutional 
remedies  as  are  approjiriate  for  both  scurvy  and  rickets. 

OsTEO-MALACiA  OR  M0LLITIE3  ossiUM  is  a  rare  disease  charac- 
ten/<Ml  by  softening  of  the  l)()nos  tlirough  the  re^absorption  of  their 
cai'tliy  salts  and  destruction  of  their  osseous  lainelhe. 

('a use. — It  is  a  disease  of  adult  life,  and  most  often  occurs  in 


FiQ.  74. — Microscopical  appearance  of  a  fragment  of  bone  in  niollitios  ossiuni. 
(From  Rindfleiscli.) 

females  during  the  child-bearing  period.    Sometimes  it  appears  to 
be  hereditai'5' ;  but  its  causation  is  jii'acticidly  unknown. 

Patltohxjy. — The  disease.  api)ears  to  Ijf^in  injthp  medullary  tissue 
of  bone  wliicli  is  re})laced  by  a  soft,  dark  red  gelatinou_s_3mten^ 
somewhat  resembling  s])leen-i)ulp,  whilst  later  the  whole  bone,  with 
the  exception  of  a  thin  layei-  inimechately  beneath  the  periosteum, 
becomes  rei^lacod  by  this  mateiial  and  I'educed  to  little  more  than  a 
mere  shell.  The  bone  api^eai's  first  to  become  decalcified  and  then 
destroyed.  The  exact  i)athology  of  the  process  is  not  known,  but  it 
has  been  suggested  that  the  decalcification  of  the  bone  is  due  to  the  ^ 
action  of  lactic-  acid,  which  has  l)een  found  both  in  the  bone  and  the 
urine,  or  to  excess  (»f  carbonic  acid  in  the  veins  of  the  medulla,  X- 
which  are  said  in  the  early  stages  to  be  enlarged.  The  microscoi)ical 
appearances  lend  some  support  to  this  view,  as  in  a  bone-trabecula 
(see  Fig.  74)  the  decalcification  is  seen  to  begin  around  the  Haver- 
sian canals  and  medullary  sj^aces,  the  bone-corj)uscles  in  these 
parts  having  entirely  disappeared  while  in  the  centre  of  the  trabe- 
cula  they  are  still  present.    At  times  the  gelatinous  material  is  in 
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places  yellow  and  fatty-looking.  In  some  of  tlie  specimens  in 
St.  Bartholomew's  Hospital  Museum  tlie  medulla  appears  entirely 
filled  witli  fatty  material,  but  it  is  a  question  whether  these  speci- 
mens, though  called  moUities  ossiuni,  are  not  of  a  different  nature 
from  the  disease  to  which  the  term  is  generally  applied,  and  do  not 
rather  dej^end  upon  a  senile  change. 

Sympto7ns. — In  the  early  stages  the  disease  may  be  mistaken  for 
rheumatism  or  neuralgia,  as,  beyond  some  general  feeling  of  weak- 
ness with  obscure  j^ains  in  the  bones,  it  is  attended  with  no  definite 
symptoms.  Suddenly,  however,  fracture  of  some  bone  occurs, 
whilst  others  become  bent  and  variously  distorted  without  any  or 
with  but  the  slightest  provocation.  Thus  the  pelvis,  thorax,  spine, 
and  extremities  become  misshapen  and  sometimes  extraordinarily 
deformed.  The  pelvis  is  flattened  from  side  to  side,  the  symphysis 
pubis  projects  in  the  form  of  a  beak  giving  a  rostrated  appearance 
to  the  pelvic  inlet,  whilst  the  tuberosities  are  aj)2)i'0xiniated  and  the 
pubic  arch  is  diminished  in  width.  Thus,  parturition  is  rendered 
difficult  if  not  impossible.  The  condition  of  the  uiino  is  an  imj^or- 
tant  element  in  the  diagnosis,  a  peculiar  foiiu  of  albumen_and 
abnormal  quantities  of  phosphates  and  lactic  acid  being  found  injt. 
The  disease  progresses  and  the  j^atient  generally  dies  of  exhaustion, 
or  during  parturition,  or  of  dyspnoea  consequent  upon  respirator}^ 
trouble  induced  by  the  weakened  ribs.  In  a  few  cases  recovery  has 
taken  place. 

Treatment. — No  remedy  is  at  present  known  for  the  disease. 
The  strength  must  be  supported  by  tonics  and  abundance  of 
nomishing  food,  jDain  must  be  relieved  by  oi^ium,  and  rest 
enjoined  in  order  to  prevent  fracture.  The  patient  should  be 
warned  of  the  danger  of  child-bearing.  Should  she  be  already 
pregnant,  the  question  of  inducing  prematare  labour  must  be 
raised ;  whilst,  should  she  be  at  her  full  time,  craniotomy,  or  in 
advanced  deformity  of  the  pelvis,  Csesarean  section,  may  be  neces- 
sary. In  a  large  number  of  cases  of  late,  especially  in  the  districts 
on  the  Continent  where  the  disease  is  prevalent,  oophorectomy  has 
arrested  the  disease  and  the  bones  have  again  become  firm. 

AciiOMEGALY. — This  disease  is  characterized  by  a  symmetrical 
enlargenient  of  the  bones  of  the  hands  and  feet  as  well  as  those  of 
the  head  and  face,  the  nasal  and  inferior  maxilla  being  chieflj^ 
affected.  The  disease  is  supposed  to  be  associated  with  changes 
in  the  pituitary  body,  but  at  the  best  is  at  present  little  understood. 
Pain  in  the  extremities,  nervous  irritability,  persistent  headache, 
progressive  loss  of  sight,  loss  of  muscular  strength,  and  gradual 
bending  of  the  back  are  some  of  the  chief  symptoms.  Thp'oid 
extract  has  done  some  good  in  relieving  the  headache  and  pain  and 
nerve  symj^toms. 

<    AgiijOndroplasia  is  a  rare  and  peculiar  condition  of  the  bones 
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somewhat  rosomblinj:^  rickots  in  that  tho  ends  of  tlio  h)iip^  honos  are 
cnlar;^-o(l  at  tho  (>|)i])hysial  The  disoaso  is  coiif^onital,  and 

nsually  leads  to  tlio  death  of  the  fa'tus.  If  the  child  is  horn  alive 
it  <i'i'o\vs  up  as  a  dwarf  on  account  of  the  thickened  and  stunted 
condition  of  the  hones  of  the  arms  and  legs.  The  tihi;x>  may  he  Ix^nt 
and  knock-knee  present  as  in  rickets.  The  spinal  column,  skin, 
hair,  and  sexual  organs  are  natural,  and  the  mental  condition  good. 
The  fingers  show  a  peculiar  enlargement  at  the  joints.  I  recently 
had  under  my  care  three  children  in  one  family  affected  in  this 
way.  The  condition  must  not  be  confounded  with  fa'tal  rickets 
or  cretinism. 

4.  Nor  GroniJis  in  Ilouc. 

New^  GiiOWTiis.- — Nearly  all  the  varieti<'s  of  tumour  d(\scrihed  in 
the  section  on  that  subject  (p.  62)  occur  in  l)()iic.  Some,  indeed,  as 
the  exostoses,  are  altogether  confined  to  the  bony  tissue  ;  others 
occur  in  it  so  frequently  that  it  may  be  said  to  be  their  favoiu'ite 
seat;  others,  again,  are  in  this  situation  so  rare  that  they  may  be 
dismissed  as  pathological  curiosities.  Some,  moreover,  the  carci- 
nomata,  only  occur  in  bone  as  secondary  growths,  the  piimai-y 
malignant  tumours  of  bone,  formerly  desciibed  as  carcinomata, 
being  now  classed  as  sarcomata. 

Tumours  of  bone  may  spring  from  the  periosteum,  the  medulla, 
or  the  bone  itself,  and  exhibit  a  ixniiaTkal)le  tendency  t()  undergo 
calcification  or  ossification,  and  when  of  slow  growth  to  assume  the 
character  of  true  bone. 

OsTEOMATA  OR  OSSEOUS  TUMOURS  have  the  structure  of  true 
bone,  and  are  only  met  with  in  connection  with  bone.  They  must  be 
distinguished  from  other  foi'ms  of  tumour  that  have  undergone 
calcification  or  ossification.  They  may  be  divided  into  the  circum- 
scribed and  the  diffuse. 

(U'rciimscrihed  osseous  tumours  or  exostoses  occur  in  two  chief 
forms,  the  cancellous  and  the  compact. 

(a)  The  cancellous  or  spoiHji/_jr()stoses  consist  of  cancellous  bone 
containing  marrow  in  its  cancellous  spaces,  and  surrounded  by  a 
deUcate  layer  of  compact  bone,  which  itself  is  covered  with  a 
canping  of  cartilage .  or  sometimes  merely  with  periosteum.  They 
are  most  frequently  met  with  in  the  y.oung,  and  are  considered  by 
some  to  be  ossifying  enchondromata  and  to  spring  from  portions  of 
the  epi])hysial  cai'tilage  that  has  escaped  ossification .  Theii-  c(  )i i imon 
situation  is  at  tlie  junction  of  tlie  diaphysis  and  epi})ln'sis  of  long 
bones,  or  at  the  origin  or  insertion  of  muscles — as  for  example,  the 
insertion  of  the  adductor  magnus  into  the  tubercle  just  above 
the  internal  condyle  of  the  femur,  and  the  pectoralis  major  into 
the  external  bicipital  ridge  of  the  humerus.  They  are  also  very 
common  on  the  last  phalanx  of  the  great  toe. 
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(/>)  The  compact  or  ivori/  exostoses  consist  of  dense,  hard  bone, 
which  usually  contains  no  Haversian  canals.  They  nearl}^  always 
spring  from  the  bones  of  the  skull  and  face,  and  are  generally 
sessile  or  broadly  pedunculated,  and  of  a  lenticular  shape. 

Sympioms. — The  cancellous  variety  are  met  with  as  hard,  smooth 
or  irregular,  and  frequently  pedunculated  tumours  of  slow  growth, 
and  are  commonly  of  small  or  moderate  dimensions.  Sometimes 
they  are  quite  painless,  but  at  other  times  they  cause  pain  on 
movement  or  pressui'e,  as  is  the  case  with  the  small  exostosis 
which  so  frequently  grows  from  the  distal  end  of  the  dorsal  surface 
of  the  last  phalanx  of  the  great  toe.  This,  which  is  usually  harder 
than  the  more  common  form  of  cancellous  exostosis,  but  less  hard 
than  the  ivory,  occurs  as  a  tumour  ^irojecting  under  the  nail,  and 
raising  it  up  as  it  grows.  In  some  cases  exostoses  affect  simul- 
taneously many  bones,  and  at  times  nearly  all  the  bones  of  the 
bod3^  They  are  then  generally  hereditary,  and  often  sjanmetrical, 
and  are  spoken  of  as  multiple  exostoses.  They  have  the  structure  of 
the  cancellous  form.  The  evident  firm  attachment  of  the  ivory 
exostoses  of  the  skull  to  the  bone,  their  slow  growth,  small  size, 
great  hardness,  the  freedom  with  which  the  scalp  grows  over  them 
and  the  absence  of  pain  and  history  of  fracture  or  other  injury, 
sufficiently  serve  to  distinguish  them. 

Treatment. — A  sjiongy  exostosis,  unless  occasioning  4iaiil,._de- 
f ormity,  or  other  inconvenience,  or  growing  rapidly,  may  be_left 
alone ;  otherwise,  it  should  be  removed  by  a  chisel,  bone-nippers, 
saw,  &c.,  taking  care  it  is  completely  extirpated,  as  what  is  left 
will  have  a  tendency  to  grow  again.  In  removing  an  exostosis 
from  near  the  knee-joint,  the  synovial  membrane  may  be  avoided 
by  flexing  the  knee,  and  so  drawing  the  membrane  away.  Ivory 
exostoses  should  not  as  a  rule  be  interfered  with,  as  they  are  .so 
hard  that  no  ordinary  saw  will  cut  through  them,  and  the  skull  has 
been  fractured  in  attempts  to  remove  them  with  the  chisel.  If 
causing  great  inconvenience,  however,  it  is  probable  that  they 
might  be  safely  removed  by  the  rapidly  revolving  saw  of  the 
surgical  engine. 

Diffuse  osseous  tumours  occur  in  connection  with  the  bones_of  Jhe 
face,  often  filling  up  the  antrum,  occluding  the  nasal  chambers,  and 
producing  much  deformity.  They  are  composed  of  finely-cancellated 
bone,  and  are  more  compact  than  the  cancellous  exostoses,  but  less 
compact  than  the  ivory.  Their  slow  growth,  extreme  and  uniform 
hardness,  and  irregular  nodulated  surface  will  serve  to  distinguish 
them  from  sarcomata  undergoing  ossification.  There  is  usually 
little  or  nothing  that  can  be  done  in  the  way  of  treatment.  The 
superior  maxillary  bone,  however,  has  at  times  been  removed  when 
the  growth  has  been  confined  to  it  alone. 

Enchondromata  or  CARTILAGINOUS  TUMOURS.— The  general 
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Fig.  75.  — CartiIaginoi;s 
tumours  of  the  bones 
of  the  hand.  (From 
Druitt's  Surgery.) 


and  microscopical  characters  of  these  growths  have  already  been 
described  under  Tumours  (p.  68).  In  the  bones  they  are  most 
frequently  met  with  in  the  finders  (Pig.  75)  and  in  the  ends  ofjthe 
lon^bor)£3.  In  the  fingers,  where  they  are  generally  niultiple 
and  often  congenital,  they  usually  begin 
in  the_interior  of  the  ends  of  the  phalaiig^is 
or  Jiietacarpal  bones,  and  as  they  increase 
in  si/e,  expand  the  bone  around  them  into 
a  thin  shell,  which  may  finally  give  way, 
allowing  them  to  protiude.  W^ien  growing 
from  the  articular  ends  of  long  bones,  they 
generall}^  spring  from  the  periosteum,  and 
thence  grow  both  outwards  and  inwards, 
but  seldom  involve  the  articular  surface. 
They  are  thought  by  some  to  possibly  arise 
from  the  e2:)ip)hysial  cartilage,  esj^ecially  as 
tHey  are  most  often  met  within  the  young. 
They  should  not  be  confounded  with  sar- 
comata, in  which  considerable  masses  of 
cartilage  are  frequently  developed,  or  with 
the  exostoses,  which  are  often  capped  with 
cartilage  and  are  regarded  by  some  as 
ossifying  enchondromata.  The  enchondro- 
mata  rarely  ossify,  but  may  undergo  calcifi- 
cation or  mucoid  softening,  and  when  unmixed  with  sarcomatous 
elements  are  quite  innocent. 

Symptoms. — Their  slow  growth,  great  hardness,  evident  attach- 
ment to  the  bone,  the  absence  of  glandular  enlargement,  and  non- 
implication  of  the  suriounding  tissues  and  skin  will  serve  for  their 
lia gnosis.  When  of  large  size  ulceration  of  the  integuments 
covering  them  may  be  produced  by  their  pressure. 

Treatment. — If  small,  and  involving,  say,  only  one  finger,  they 
may  be  enucleated,  taking  care  not  to  injure  the  neighbouring 
joint.  But  when  several  fingers  are  implicated,  and  the  hand  is 
rendered  useless,  amputation  of  the  affected  fingers,  or  of  the  whole 
hand,  may  be  necessary.  The  removal  of  the  limb  is  usually  called 
for  when  they  grow  about  the  articular  end  of  a  long  bone, 
especially  if  they  have  attained  a  large  size. 

Fibromata  or  fibrous  tumours  seldom  occur  in  bone  except  in 
the  jaws  or  in  connection  with  the  base  of  the  skull.  They  then 
constitute  the  common  form  of  epulis  and  naso-pharyngeal  polypus 
-'espectively,  and  are  described  under  Diseases  of  the  Jaws  and  Nose. 

LiPOMATA  OR  FATTY  TUMOURS  too  rarely  occur  in  bone  to  require 
special  mention.    I  have  seen  one  or  two  growing  from  the  outer 
surface  of  the  periosteum  [par osteal  lipoma).     They  were  not 
iiagnosed  before  operation, 
w.  Q 
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Sarcomata  in  bone  may  be  divided  into  the  periosteal  and  the 
endosteal,  the  former  being  commonly  of  the  round-celled,  spindle- 
celled,  or  mixed  variet}'',  the  latter  of  the  myeloid  variety.  The 
periosteal  (Fig.  76)  spring  from  the  deep  layers  of  the  periosteum, 
and"  as  they  increase  in  size  invade  the  bone  beneath  on  the  one 
hand,  and  the  soft  tissues  surrounding  them  on  the  other,  till  finally 

the  skin  is  involved,  and  they  protrude 
as  a  fungous  mass  if  the  patient  has 
not  been  already  cariied  off  by  the 
dissemination  of  the  growth  through 
internal  organs.  They  are  very  prone 
to  calcification  and  ossification,  and  are 
then  spoken  of  as  ossifying  sarcomata. 
Their  favourite  situations  are  the  neigh- 
bourhood of  the  large  joints,  which, 
however,  they  seldom  mvolve.  Though 
not  usually  implicating  the  lymphatic 
glands,  they  often  raj)idly  infect  the 
system  through  the  blood- stream  and 
quickly  return  after  romoval.  The 
endostml  or  central  spring  from  the 
medulla  in  the  interior  of  the  bone, 
and  are  of  slower  growth  and  gene- 
rally less  malignant  than  the  periosteal. 
As  they  increase  in  size  they  expand 
the  bone  around  them  into   a  thin 

Fia.  76.-Periosteal  sarcoma     ^^^^^  (^^8-    ' )  ^^^^.^  ^^^^^1^  g^^^^ 
of  femur.    (St.   Bartholo-     when  they  grow  with  greater  rapidity, 
mew's  Hospital  Museum. )       behaving  as  the  periosteal  variety.  The 
giant- celled  or  so-called  myeloid  form 
of  the  endosteal  sarcoma  is  less  malignant,  and  may  not  return 
after  enucleation  or  complete  removal  for  several  or  many  years, 
and  possibly  not  at  all.   Mr.  F.  E.  A.  Colby,  who  has  looked  through 
the  record  of  myeloid  sarcomata  removed  at  St.  Bartholomew's,  has 
not  found  a  single  case  of  recurrence.    A  variety  called  parosfeaJ,  in 
which  the  sarcoma  involves  the  outer  layers  only  of  the  periosteum, 
has  been  described. 

Symptoms.— In  a  typical  case  of  periosteal  sarcoma  there  will  be  a 
rapidly  growing  tumour,  evidently  connected  with  the  bone,  not  as 
a  rule  painful,  nor  usually  attended  with  heat,  oedema,  redness, 
or  increase  of  body  temperature.  The  swelling  is  soft  and  semi- 
fluctuating  or  boggy,  sometimes  indistinguishable  by  touch  from 
an  abscess ;  or  hard  in  some  parts,  soft  in  others ;  or,  if  ossifying, 
uniformly  hard  all  over.  The  superficial  veins  may  be  tortuous 
and  dilated,  and  the  neighbouring  lymphatic  glands  enlarged.  The 
patient,  who  is  usually  young,  frequently  complains  of  having 
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lost  both  weight  and  strength,  although  till  later  there  may  be 
no  cachexia.  Often  there  is  a  distinct  history  of  the  tumour  having 
appeared  some  time  after  an  injury  of  the  part,  and  it  is  probable 
in  some  cases  such  may  be  the  cause  of  the  growth.  The  endosteal 
are  of  much  slower  growth,  and  are  generally  accompanied  by 
boring  pain  whilst  the  bone  is  being  ex23anded.  Sooner  or  later 
they  give  rise  to  a  more  or  less  uniform  swelling,  generally  of  the 
articular  end  of  one  of  the  long  bones,  and  as  the  shell  of  bone 
becomes  thinned  a  peculiar  sensation,  known  as  egg-shell  crackling, 


Fig.  77. — Endosteal  sarcoma  in  head  of  tibia.     (St.  Bartholomew's 
Hospital  Museum.) 

may  sometimes  be  felt  on  palpation.  After  they  have  protruded 
from  the  bone  they  present  similar  signs  to  the  periosteal,  and  at 
tiines  distill ctlj^  pulsate,  especially  when  connected  with  the  pelvic 
bones.    They  may  then  be  mistaken  for  an  aneuiysm. 

Diagnosis. — The  above  signs  will  commonly  serve  to  distinguish 
a  sarcoma  from  an  innocent  tumour  of  bone.  From  an  inflamma- 
tory affection,  such  as  subacute  periostitis  or  osteitis,  quiet  necrosis, 
or  an  abscess  in  the  interior  of  the  bone,  it  is  sometimes  very  diffi- 
cult to  diagnose  a  sarcoma.  The  absence  of  signs  of  inflammation, 
or  increased  body  temperature,  of  oedema,  and  of  pain  on  pressure, 
point  strongly  to  the  swelling  being  of  a  sarcomatous  nature.  But 
these  signs  may  be  present  in  rapidly  growing  sarcomata,  and  may 
be  but  faintly  marked,  or  not  apparent,  in  inflammatory  affections. 
A  steady  increase  of  the  growth  whilst  under  observation,  not- 
withstanding rest  and  appropriate  remedies  for  inflammation,  the 
gradual  loss  of  weight  and  strength,  and  the  unequal  consistency 
and  irregular  surface  of  the  swelling,  are  more  certain  indications 
of  its  malignancy;  but  puncture  with  a  grooved  needle,  or  even 
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an  exploratory  incision,  may  be  required  before  the  nature  of  the 
tumour  can  be  cleared  up.  From  an  aneurysm,  a  pulsating  sar- 
coma may  be  very  difficult  to  distinguish,  especially  when  growing 
from  the  pelvic  bones.  In  the  tumour  the  pulsation  is  not  equally 
expansile  over  all  parts,  and  although  it  may  be  stopped  by  pres- 
sure on  the  artery  above,  the  tumour  does  not  become  smaller ;  nor 
is  it  felt  to  refill  when  the  pressure  is  removed  during  two  or  three 
beats  of  the  heart,  as  in  aneurysm ;  and  a  bruit,  if  present,  is  not 
so  distinct.  Portions  of  expanded  bone,  moreover,  may  be  felt  in 
parts  of  the  tumour,  and  there  may  be  glandular  enlargement  and 
other  general  signs  of  malignancy.  From  an  inflammatory  con- 
dition of  a  neighbouring  j  oint  a  tumour  of  the  end  of  the  bone  may 
generally  be  distinguished  by  the  absence  of  signs  of  inflammation ; 
by  the  swelling  being  less  regular  in  contour  than  in  a  joint-affec- 
tion, and  apparently  being  connected  more  intimately  with  one  of 
the  bones  entering  into  the  articulation  than  with  the  other;  and 
by  a  careful  review  of  the  history  of  the  case.  Some  help  may  also 
be  obtained  by  the  x  rays. 

Treaimerd. — Periosteal  growths,  unless  the  glands  are  much 
enlarged  and  there  is  evidence  of  dissemination  having  occurred, 
call  for  amputation  of  the  limb,  or  removal,  if  practicable,  when 
growing  from  the  bones  of  the  head  or  trunk.  Small  growths, 
however,  may  at  times  be  dissected  off  the  shafts  of  the  long  bones, 
and  the  surface  of  the  bone  scraped,  gouged  away,  or  destroyed 
by  the  actual  cautery.  Endosteal  growths,  if  small,  may  in  some 
cases  be  enucleated,  but  usually,  like  the  periosteal  variety,  call  for 
amputation.  In  some  situations,  as  in  the  head  of  the  radius,  the 
affected  portion  of  bone  may  be  excised.  The  treatment  of  sar- 
comata of  the  jaws  and  of  other  special  regions  is  described  under 
Tumours  of  the  Jaws,  &c. 

CARCiisroMA  never  occurs  as  a  primary  growth  in  bo;ie.  It_may 
spread  to  the  bone,  however,  from  the  skin  or  mucous  membrane, 
as  seen,  for  example,  in  some  cases  of  squamous  carcinoma  of  the 
leg  or  lip,  or  be  deposited  there  in  the  course  of  the  general  dis- 
semination following  on  primary  carcinoma  of  other  tissues  or 
organs,  as  the  breast  or  liver.  In  the  latter  case  it  is  seldom 
discovered  till  after  death,  unless  it  gives  rise  to  spontaneous  frac- 
ture (Fig.  78).  Treatment. — Where  epithelioma  has  spread  to  the 
bone,  free  and  early  removal  with  the  knife  before  the  glands  have 
become  affected  is  the  only  treatment  that  holds  out  a  prospect  of 
success.  In  the  case  of  a  limb,  amputation  well  above  the  disease 
is  generally  called  for,  although  where  the  bone  is  but  little 
involved  a  free  sweep  of  the  growth  and  the  gouging  away  of 
the  underlying  bone  may  under  some  circumstances  be  justifiable. 
Glands  that  have  become  affected  should  be  removed  if  practicable. 

Cysts  in  bone  are  rare,  except  in  the  jaws.    Hydatid  cysts  are 


ACUTE  SYNOVITIS. 


229 


occasionally  met  with,  but  require  no  special  description  (see  p.  88). 
Tlie  sanguineous  or  blood  cysts  formerly  described  were  probably 
sarcomatous  tumours,  in  which  haemorrhage  had  taken  place. 

Aneurysms  in  bone  are  occasionally  met  with,  and  yasculah 
ERECTILE  TUMOURS  consisting  of  anasto- 
mosing  vessels,  and  somewhat  resembling 
naevi  of  the  soft  tissues,  at  times  occur  in  the 
bones  of  the  skull .  The  maj  ority  of  pulsating 
tumours  in  bone,  however,  are  of  the  nature 
of  soft  sarcomata. 

DISEASES  OF  JOINTS. 

Synovitis,  or  inflammation  of  the  syno- 
vial membrane,  may  be  acute,  subacute,  or 
chronic. 

Acute  synovitis. — Cause. — Generally  a 
slight  injury,  as  a  sprain  or  over-exertion 
of  a  joint,  or  exposure  to  cold  and  wet  in 
a  gouty  or  rheumatic  subject.  Synovitis, 
moreover,  especially  in  the  knee,  often  occurs 
during  an  attack  of  gonorrhoea,  and  is  some- 
times seen  in  the  earlier  stages  of  syphilis. 
It  is  well  known  as  a  symptom  of  acute 
rheumatism  and  pyaemia,  in  which  latter 
affection  rapid  suppuration  and  imj^lication 
of  the  other  tissues  of  the  joint  occur. 

Pathology. — The  synovial  membrane  be- 
comes red  and  congested  and  loses  its  lustre, 
the  synovial  fringes  turgid,  and  the  synovial  fluid  increased  in 
quantity  and  slightly  tui'bid  from  admixture  with  inflammatory 
products.  Eesolution  may  now  occur,  or  the  inflammation  may 
become  chronic,  or  it  may  spread  to  the  cartilages,  bones,  &c.,  and 
terminate  in  suppuration  and  the  probable  disorganization  of  the 
joint  (see  Acute  Arthritis). 

SifjHs. — The  joint  is  hot,  excessively  painful,  especially  on  move- 
ment and  pressure,  and  if  the  inflammation  is  very  intense,  the  skin 
may  be  slightly  reddened,  and  the  tissues  around  oedematous.  The 
joint  is  usually  held  flexed,  that  is,  with  the  capsule  and  ligaments 
relaxed, — the  j^osition  of  greatest  ease.  Where  the  joint  is  super- 
ficial the  swelling  is  well  marked,  the  outline  of  the  synovial 
membrane  being  distinctly  mapped  out.  Thus  in  the  hiee,  the  joint 
perhaps  most  commonly  affected,  the  synovial  membrane  can  be 
seen  extending  upwards  under  the  crureus  and  vasti,  and  bulging 
on  either  side  of  the  ligamentum  patelhe.  The  j^atella  itself  is 
raised  from  the  condyles  of  the  femur,  and  on  making  pressure  on 


Fig.  78.  —  Secondary 
carcinoma  of  the 
shaft  of  the  humerus 
causing  spontaneous 
fracture  of  the  bone. 
(St.  Bartholomew's 
Hospital  Museum  ) 
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it  the  fluid  is  displaced,  and  the  patella  can  be  felt  to  strike  against 
the  condyles  {riding  of  the  patella).  In  the  elhoiu,  the  synovial 
membrane  can  be  seen  extending  under  the  triceps  and  on  either 
side  of  the  olecranon ;  in  the  anlde,  bulging  beneath  the  extensor 
tendons  and  behind  the  malleoli.  Feverish  symptoms,  varying  in 
intensity  according  to  the  severity  of  the  inflammation,  are  generally 
present.  The  inflammation  may  now  gradually  subside  or  assume 
the  chronic  form.  Should,  however,  suppuration  occur,  and  the 
other  tissues  of  the  joint  become  involved,  the  pain,  swelling,  and 
oedema  increase,  and  the  skin  becomes  of  a  dusky  red,  whilst  a 
chill  or  distinct  rigor  ushers  in  a  more  severe  type  of  inflammatory 
fever  [septic  absorption). 

Treatment. — The  joint  should  be  placed  at  absolute  rest  on  a 
splint,  and  the  patient,  in  the  case  of  the  hip,  knee,  or  ankle,  con- 
fined to  bed.  In  applying  the  splint  care  should  be  taken  that  the 
limb  is  in  the  position  best  suited  for  future  use  should  ankylosis 
ensue ;  thus  the  knee  should  be  straight,  and  the  elbow  bent  at  a 
right  angle.  Where  the  joint  has  already  been  di-awn  into  a  faulty 
position,  this  must  be  rectified,  the  patient  being  placed  under  an 
anaesthetic,  as  the  manipulation  is  attended  with  intense  pain.  Cold, 
by  means  of  evaporating  lotions  or  Leiter's  tubes,  may  in  slighter 
cases  be  applied  to  the  joint.  When,  however,  the  inflammation  is 
very  acute,  half-a-dozen  leeches  followed  by  hot  applications  should 
be  substituted  for  the  cold,  with  liniments  of  belladonna  and  opium 
to  assuage  pain.  Where  there  is  much  distension  and  the  synovial 
membrane  threatens  to  give  way,  the  joint  should  be  aspirated  and 
elastic  pressure  applied,  or  if  suppuration  occurs,  laid  freely  open 
and  drained  antiseptically.  Amputation  may  be  called  for  should 
the  patient's  powers  fail  under  the  long- continued  suppuration  that 
at  times  ensues. 

Subacute  synovitis. — The  term  subacute  is  applied  to  less 
severe  cases  of  acute  synovitis.  But  as  one  form  of  the  disease 
differs  from  the  other  in  degree  rather  than  in  kind,  and  as  the 
causes,  sjanptoms,  and  treatment  are  similar,  no  special  descrij^tion 
is  required. 

Chronic  synovitis.— Causes.— Similar  to  those  of  the  acute 
form,  of  which  it  is  often  a  sequel.  When  occurring  in  debilitated 
so-called  strumous  subjects,  it  probably  nearly  always  depends  on 
the  presence  of  the  tubercle  bacillus,  and  will  be  described  under 
tuberculous  disease  of  the  Joints. 

Pathology. —The  synovial  membrane  is  slightly  thickened,  and  the 
synovial  fliiid  increased  in  quantity ;  but  there  is  little  or  no  change 
in  the  cartilages  or  the  other  tissues,  though,  if  the  disease  is  neg- 
lected, it  may  run  on  to  total  disorganization  of  the  joint.  At 
times  the  synovial  membrane  becomes  greatly  distended  with  clear 
serous  fluid,  a  condition  known  as  hydrops  articuli,  and  in  this  state 
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it  may  remain  for  years  without  any  further  change  ensuing ;  or, 
after  "long  i^eriods,  the  synovial  membrane  may  become  thickened, 
and  little  masses  of  cartilage  fonn  in  its  hypertropliied  fringes.  In 
other  instances  jpouch-like  protrusions  of  the  synovial  monibrane 
may  extend  along'the  muscles  and  other  ti>sue,^,  often  to  some  ,< 
cTIstance  from  the  joint,  where  they  give  rise  t(»  l)ursa-like  swellings 
[Morrant  Balxers  ci/sts). 

Signs. — ^The  joint,  as  in  the  acute  alfection,  is  swollen,  and  the 
synovial  membrane  slightly  thickened;  but  there  is  little  or  no 
heat,  there  may  be  no  pain,  and  the  skin  is  unaltered  in  appearance. 


Fig.  79. — Thomas's  hip-  Fig.  80. — Thomas's  hip-joint  splint  ap 

joint     splint     (front  plied.   Patten  on  sound  limb.  (Heath's 

view)  with  patten.  Minor  Surgery.) 

The  patient,  however,  complains  that  the  joint  feels  weak  and  stiff 
on  movement,  but  he  does  not  suffer  from  starting-pains  at  nights. 
In  hydrops  articuU  the  synovial  membrane  is  greatly  distended  but 
not  thickened,  and  save  a  sensation  of  weakness  and  want  of  secmity 
in  the  joint  on  walking,  the  affection  gives  no  trouble.  In  what 
may  be  termed  the  bursal  variety  of  chronic  synovitis,  in  addition 
to  the  joint- affection,  more  or  less  tense,  fluctuating  and  translucent 
swellings  occui-  in  the  neighbourhood  of  the  joint.  On  pressure, 
these  swellings  become  less  tense,  and  some  of  the  fluid  contained 
in  them  can  at  times  be  forced  back  into  the  joint. 

Treatment. — The  indications  are  (1)  to  prevent  further  irritation 
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by  placing  the  joint  at  perfect  rest,  (2)  to  promote  tlie  absorption 
of  the  inflammatory  products  by  pressure  and  counter-irritation, 
and  (3)  to  remove  any  stiffness  that  may  remain  on  the  subsidence 
of  the  inflammation  by  passive  movements,  massage,  or  the  breaking 
down  of  fibrous  adhesions.  Thus,  the  joint  should  be  fixed  in  an 
accurately-fitting  poroplastic  or  a  moulded  leather  splint,  or  a 

plaster- of- Paris  bandage  ; 
and  the  limb,  if  a  joint  of 
the  upper  extremity  is 
affected,  should  be  carried 
in  a  sling.  In  the  case  of 
the  lower  extremity,  the 
patient,  if  unable  to  lie  up, 
may  wear  a  Thomas's  hip 
or  knee  splint,  according 
to  the  joint  affected,  and 
be  allowed  to  get  about  on 
crutches  with  a  patten 
fixed  to  the  boot  of  .tlie 
sound  limb  (Eigs.  79, 80,  81 
and  82).  Pressure  may 
be  applied  by  strapping  the 
joint  with  ammoniacum 
and  mercury  plaster,  or 
with  Scott's  dressing,  or 
by  means  of  a  Martin's 
bandage.  Counter-irrita- 
tion may  be  effected  either 
with  the  liniment  of  iodine, 
small  flying  blisters,  or  the 
actual  cautery.  Eest, 
however,  though  most 
essential  in  the  treatment, 
should  not  be  continued 
too  long,  lest  the  joint 
become  stiff.  Should  this  happen,  friction,  massage,  and  passive 
movements  must  be  sedulously  used,  or  if  all  signs  of  inflam- 
mation have  ceased,  the  adhesions  may  be  broken  down  under  an 
anaesthetic.  In  the  meantime,  the  patient's  general  health  must 
not  be  neglected,  and  any  constitutional  tendency  to  gout,  rheu- 
matism, &c. ,  should  be  corrected  by  appropriate  remedies.  During 
convalescence  a  stay  at  Buxton,  Harrogate,  Wiesbaden,  or  some 
other  suitable  spa  may  be  of  benefit.  In  very  obstinate  cases  the 
joint  may  be  opened  on  its  lateral  aspect,  and  as  much  of  the 
synovial  membrane  as  can  be  reached  cut  away.  This  treatment 
has  been  attended  by  much  success  of  late  years,  but  should  only 


Fjg.  81.— Thomas's 
knee-joint  splint 
with  foot  -  piece 
for  extension. 
(Heath's  Minor 
Surgery. ) 


Fia.  82.— Thomas's 
knee-joint  spHnt 
apiilied.  Patten 
on  sound  limb. 
(Heath's  Minor 
Surgery.) 
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be  undertaken  when  other  means  have  failed.  In  hydrops  articuli 
the  treatment  recommended  above  may  first  be  perseveringly  tried. 
After  prolonged  rest  has  failed  massage  of  the  limb  with  exercise  of 
the  joint  may  sometimes  effect  the  absorption  of  the  fluid ;  this 
failing,  the  joint  may  be  aspirated  and  pressure  re-applied.  Should 
it  refill,  it  may  be  injected  with  iodine,  or  in  very  severe  cases  laid 
oj^en,  well  washed  out,  and  di^ained.  Where  cysts  have  formed  in 
the  neighbourhood  of  the  joint,  they  should,  if  pressui'e  fails  to  cure 
them,  be  left  alone  or  dissected  out  and  the  neck  tied.  It  is  not  safe 
to  puncture  them,  for  fear  of  setting  up  suppuration  in  the  joint, 
and  even  a  free  incision,  with  antiseptic  j)recautions,  is  not  devoid 
of  risk. 

Acute  arthritis  is  the  term  applied  to  a  general  inflammation 
of  all  the  tissues  of  a  joint.  It  may  begin  in  the  synovial  membrane, 
in  the  articular  ends  of  the  bones,  or  in  the  tissues  around,  but  in 
whatever  way  it  begins,  the  whole  joint  rapidly  becomes  involved 
in  the  inflammatory  process. 

The  causes  are  very  various,  and  include  those  given  under  acute 
synovitis.  Among  the  most  frequent  causes,  however,  may  be 
mentioned  penetrating  wounds, ^infective  periostitis  or  osteo-myelitis, 
epiphysitis,  the  bursting  of  an  abscess  in  the  soft  parts  or  in  the 
end  of  the  bone  into  the  joint,  pyaemia,  and  the  continued  and  the 
exanthematous  fevers. 

Pathology. — The  course  of  the  disease  differs  somewhat  according 
to  its  cause  and  mode  of  origin.  In  a  typical  case  beginning  in  the 
synovial  membrane  and  running  on  to  complete  disorganization  of 
the  joint  and  subsequent  ankylosis  the  following  changes  occur: — 
The  inflammation  rapidly  spreads  from  the  synovial  membrane  to 
the  bones  and  surrounding  soft  tissues;  the  cartilages  are  destroyed; 
the  ligaments  are  softened ;  the  articular  surfaces  are  displaced  by 
the  action  of  the  muscles ;  and  the  joint  is  converted  into  the  cavity 
of  an  abscess  (Fig.  83).  The  capsule  of  the  joint  now  gives  way, 
allowing  the  inflammatory  products  to  escape.  The  soft  tissues 
break  down  into  pus,  and  the  abscesses  open  externally,  forming 
sinuses  leading  down  to  the  joint.  Should  the  inflammation  now 
subside,  granulations  spring  up  from  the  denuded  ends  of  the  bones, 
the  two  layers  of  granulations  unite,  and  after  passing  through  a 
fibrous  stage  undergo  ossification  [bony  ankylosis),  leaving  the 
patient  with  a  stiff  joint.  The  pathological  process  by  which  these 
changes  are  brought  about  is  as  follows  : — The  synovial  membrane, 
which  at  first  appears  red  and  injected,  rapidly  becomes  infiltrated 
with  inflammatory  products,  and  is  converted,  together  with  the 
adjacent  capsules,  into  a  thick  layer  of  granulation- tissue.  The 
inflamed  articular  ends  of  tlic  l)()iies  also  become  infiltrated  with 
inflammatory  products  and  pass  through  the  changes  described 
under  Earefying  Osteitis.    The  cartilages  thus  cut  off  from  their 
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nutrient  supply  lose  their  lustre,  and  while  portions  die  and  are  cast 
off  into  the  interior  of  the  joint,  the  rest  is  invaded  both  on  its  free 
and  deep  surface  by  the  granulations  derived  from  the  synovial 
membrane  on  the  one  hand,  and  from  the  articular  end  of  the  bone 
on  the  other.  As  the  result  of  this  invasion,  the  cartilaginous 
matrix  liquefies,  and  the  cartilage  cells  proliferate,  while  the  brood 
of  young  cells  thus  foraied,  in  part  coalesce  with  the  cells  of  the 
invading  granulation-tissue,  and  in  part  escape  into  the  joint  in  the 
form  of  pus.  The  soft  tissues  around  the  joint  are  now  invaded  by 
the  granulation-tissue,  abscesses  form,  the  skin  gives  way,  and 
sinuses  are  left  leading  to  the  interior  of  the  joint.  After  the 
inflammatory  products  have  escaped,  should  the  inflammation 


Fig.  83. — Acute  arthritis  of  the  knee-joint  beginning  in  the  synovial 
membrane.  The  ligaments  are  almost  destroyed  and  the  tibia  is  displaced 
backwards  and  outwards.  The  joint  was  filled  with  pus.  (St.  Bartholo- 
mew's Hospital  Museum.) 

subside,  the  layers  of  granulation-tissue,  which  spring  up  from 
the  surface  of  the  bones  that  have  been  denuded  of  their  cartilage, 
come  into  contact,  and  unite  in  the  way  described  under  Union  of 
the  Soft  Parts  by  the  Third  Intention.  Ossification  subsequently 
ensues.  Under  less  favourable  circumstances  the  inflammation 
may  assume  a  septic  character,  and  the  abscesses  around  the  joint 
burrow  widely  amongst  the  muscles  and  other  soft  tissues ;  or  the 
periosteum  or  the  medulla  of  the  bones  may  become  involved  in 
the  septic  inflammation,  and  extensive  caries  or  necrosis  ensue. 
The  septic  products  may  become  absorbed,  and  the  patient  die  of 
sapraemia  or  py?emia,  or  suppuration  may  continue  and  death  result 
from  hectic  or  lardaceous  disease. 

Signs. — The  disease  may  begin  like  an  ordinary  attack  of 
synovitis,  but  the  pain  soon  becomes  intense  and  agonizing  on  the 
least  movement,  the  heat  more  marked,  and  the  skin  often  covered 
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by  a  blush  of  redness.  The  swelling  at  first  takes  the  form  of  the 
synovial  membrane,  but  soon  becomes  general,  and  the  joint 
assumes  a  flexed  position.  In  the  meantime  the  constitutional 
disturbance  is  severe,  the  temperature  high,  the  puise  rapid,  the 
tongue  furred,  and  a  chill  or  rigor  may  perhaps  occur.  Painful 
startings  of  the^  joint  now  set  .in,._iii„ consequence  of  the  reflex 
iiritation  of  the  muscles  ;  al)scesses  form  and  make  their  way  to  the 
surface,  and  burrow  in  the  tissues  around  ;  and  the  joint-surfaces 
become  displaced  from  each  other  (Fig.  83).  After  the  abscesses 
have  opened,  the  inflammation  may  subside,  probably  leaving  the 
j  oint  stiff ;  or  the  patient  may  die  of  septic  poisoning  or  of 
exhaustion. 

The  treatment  at  first  should  be  similar  to  that  of  acute  synovitis ; 
but  should  suppuration  set  in,  the  joint  must  be  freely  opened  and 
antiseptically  drained,  and  all  abscesses  that  have  formed  around 
treated  in  the  same  manner.  When  effectual  drainage  cannot  be 
secured  continuous  irrigation  or  immersion  in  a  hot  bath  may  be 
tried.  If  septic  poisoning  or  exhaustion  threaten  life,  amputation 
must  be  performed. 

Epiphysitis  is  an  inflammation  of  the  soft,  growing  tissue 
between,  the  shaft  and  the  epiphysis.  It  is  therefore  necessarily 
confined  to  the  young,  and  is  of  most  frequent  occurrence  under  the 
age  of  ten.  It  may  be  acute,  subacute,  or  chronic,  and  may  or 
may  not  involve  the  neighbouring  joint.  The  epiphyses  most  often 
affected  are  those  of  the  hip,  knee,  and  shoulder,  but  several  may 
be  implicated  at  the  same  time,  or  one  after  the  other  in  rapid 
succession. 

Cause. — Slight  injuiies,  tubercle,  infective  micro-organisms,  and 
sepsis  as  from  the  absorption  of  a  septic  poison  after  ligature  of  the 
umbilical  cord. 

Pathology.— The  inflammation  a^__a_rule  terminates  rapidly  in 
suppuration,  in  which  case  either  the  articular  cartilage  may  be 
perforated  and  the  pus  escape  into  the  joint,  setting  up  acute 
arthritis,  or  the  epiphysis  may  become  completely  cut  oft'  from  the 
diaphysis  and  form,  as_in  the  case  of  epiphysitis  of  the  upper  end  of 
the  femur,  a  loose  sequestrum  in  the  interior  of  the  joint.  In  less 
acute  cases  the  inflammation  may  subside  without  suppuration 
ensuing,  under  which  circumstances  premature  synostosis  may  take 
place  between  the  diaphysis  and  epiphysis,  and  the  growth  of  the 
bone  at  the  affected  end  be  thus  arrested.  The  chronic  cases  may 
also  terminate  in  suppuration  and  destruction  of  the  joint;  but  if 
this  does  not  occur,  the  prolonged  vascularity  may  lead  to  increased 
nutritive  changes,  and  instead  of  growth  being  arrested  by  prema- 
ture synostosis,  the  bone  may  be  increased  in  length. 

Symptoms. — Severe  constitutional  disturbance ;  swelling  of  the 
end  of  the  bone  ;  tenderness,  heat,  and  sometimes  redness  of  the 
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skin ;  stiffness  and  fixidity  of  the  joint ;  pain  increased  on  move- 
ment ;  and  probably,  later,  signs  of  acute  arthritis  ;  grating  of  the 
epiphysis  on  the  diaphysis ;  and  if  the  capsule  of  the  joint  bursts, 
the  formation  of  a  large  abscess  in  the  limb.  In  the  chronic 
form  the  signs  are  those  of  the  early  stage  of  tuberculous  joint 
disease. 

The  treatment  consists  in  placing  the  limb  in  a  corrected  position 
on  a  splint,  the  application  of  a  few  leeches,  and  free  incisions 
down  to  the  epiphysis  with  antiseptic  precautions  as  soon  as  there 
are  signs  of  suppuration.  Should  it  appear  probable  that  pus  is 
contained  in  the  epiphysis  the  latter  should  be  cautiously  perforated. 
If  the  joint,  notwithstanding  this  treatment,  becomes  affected,  it 
must  be  laid  freely  open  and  drained  antiseptically,  and  any  seques- 
trum that  may  be  present  removed. 

GrONOREHCEAL  ARTHRITIS,  commonly  Called  gonorrhoeal  rheuma- 
tism, is  not  infrequent  during  an  attack  of  gonorrhoea.  It  probably 
depends  upon  the  presence  of  the  gonococcus  of  Neitser,  which  can 
occasionally  be  found  in  the  tissues  and  fluids  of  the  affected  joint, 
and  has  nothing  to  do  with  rheumatism,  though  a  patient  with 
gonorrhoeal  arthritis  may  of  course  be  also  the  subject  of  rheu- 
matism. The  joint-affection  may  take  the  form  of  a  more  or  less 
severe  arthralgia,  which  soon  passes  off,  or  of  an  acute  or  chronic 
inflammation  with  effusion  into  the  synovial  cavity.  The  inflam- 
mation, which  is  often  very  intractable,  usually  ends  in  resolution, 
but  may  lead  to  ankylosis  or  to  suppuration  and  destruction  of  the 
joint.  The  disease  is  generally  confined  to  one  joint,  most  commonly 
the  knee.  It  is  also  common  in  the  tarsal  joints,  when  it  is  liable 
to  be  followed  by  flat-foot.    Eelapses  are  frequent. 

The  si'gns  vary  according  to  the  form  the  disease  takes,  and  are 
similar  to  those  described  under  Acute  and  Chronic  Synovitis  and 
Arthritis  (see  pp.  229,  233).  The  discovery  of  the  urethral  dis- 
charge and  the  absence  of  other  signs  of  ordinary  rheumatism  will 
settle  the  diagnosis. 

The  treatment  will  consist  in  the  use  of  such  remedies  as  are  given 
in  the  section  on  Gonorrhoea,  and  in  the  employment  of  such  local 
measures  as  are  mentioned  under  Acute  and  Chronic  Synovitis  and 
Acute  Arthritis. 

HiEMOPHiLic  ARTHRITIS.— An  effusiou  of  blood  into  a  joint  may 
occur  either  spontaneously  or  as  the  result  of  a  slight  injury  in 
hsemophilia.  The  blood  may  be  effused  into  the  synovial  cavity 
only,  where  it  coagulates  and  then  becomes  slowly  absorbed ;  or  into 
the  tissues  as  well,  where  it  may  set  up  subacute  inflammation, 
loading  to  thickening  of  the  synovial  membrane,  destruction  of  the 
cartilages  or  their  detachment  in  flakes  from  the  bone.  Adhesions 
may  foiiii,  l)ut  suppuration  never  occurs. 

ISigns. — The  joint  becomes  suddenly  distended  without  other  sign 
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of  inflammation.  As  the  blood  coagulates  a  peculiar  tearing  crepi- 
tation may  be  detected.  If  secondary  changes  occur  creaking  is 
felt,  with  limitation  of  movement  and  some  lij^ping  around  the 
articular  surfaces. 

Treatment. — Eest  and  cold,  and  later,  elastic  support,  strapping 
and  massage.  No  cutting  operation,  or  even  puncture,  is  per- 
missible, for  fear  of  uncontrollable  haemorrhage. 

Syphilitic  arthritis. — In  the  earlier  stages  of  syphilis  neu- 
ralgia in  the  joints  or  simple  effusion  into  the  synovial  cavity  is  not 
uncommon;  and  in  the  later  stages  gunniiatoiis  iiililtrations  of  the 
synovial  monibrane,  capsule,  ligaments  and  bones  may  occur.  The 
jomt  then  bocoincs  irregularly  swollen,  whilst  hard  or  softening 
masses  are  felt  in  one  or  more  situations.  There  is  but  little  heat, 
and  there  may  be  but  little  pain  on  movement,  but  severe  nocturnal 
pains  are  present.  There  is  no  redness  unless  the  gummatous 
deposit  is  breaking  down,  and  is  making  its  wa}"  towards  the  skin, 
when  there  is  the  usual  localized  dusky  red  discoloration  charac- 
teristi2..j)l.a_softeuing  gumma.  Other  evidences  of  syphilis  will 
probably  be  present. 

Treatment. — Mercury  in  the  young,  iodide  of  potassium  in  the 
old,  and  in  both  a  nourishing  diet,  with  cod-liver  oil  and  tonics. 
Locally,  rest  in  the  earlier  stages,  and  later  massage. 

Chronic  tuberculous  arthritis,  also  called  tumor  albus  or 
white  swelling,  pulpy  degeneration  of  the  synovial  membrane,  and 
fungous  or  strumous  inflammation,  is  characterized  by  a  gradual 
enlargement  of  the  joint,  unaccompanied  by  redness  or  much 
increase  of  synovial  secretion.  It  begins  very  insidiously,  is  chronic 
m  its  course,  and  is  prone  to  end  in  the  total  disorganization  of  the 
joint.    Though  most  frequent  in  the  3^oung,  it  may  occur  at  any  age. 

Causes. — It  is  generally  attributed  to  some  slight  injury  to  the 
joint,  occurring  in  a  strumous  or  unhealthy  subject ;  but  frequently 
no  history  of  any  such  injury  is  forthcoming.  The  immediate  cause 
IS  the  presence  of  the  tubercle  bacillus  which  has  gained  admission 
to  the  system  in  the  way  described  under  Tubercle. 

Pathology. — The  disease  mayj)egin  either  as  a  chronic  inflamma- 
tion of  the  synovial  membrane,  or  as  a  fungating  caries  of  the 
articular  ends  of  the  bones ;  in  the  former  case,  the  synovial  mem- 
brane, which  first  appears  red  and  injected,  gradually  becomes 
thickened  and  oedematous,  and  ultimately  pulpy  and  gelatinous 
and  in  places  fatty-looking.  The  synovial  fluid  in  the  meantime 
becomes  turbid  or  muco- purulent,  but  is  rarely  much  increased  in 
quantity  ;  the  synovial  tufts,  at  first  soft  and  flocculent,  gradually 
assume  the  form  of  spongy  granulation-tissue,  and  grow  over  the 
crartilage  from  the  sides  till  they  completely  cover  it,  "  lying  over 
it  like  a  veil."  Prolongations  from  this  veil  of  granulations, 
compared  by  Billroth  to  the  roots  of  iyj_penetrating  a  wall^ 
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insinuate  themselves  into  and  spread  in  all  directions  through  the 
cartilage,  which  they  ultimately  destroy,  and  then  in  like  manner 
invade  the  bone.  The  granulation-tissue  may  also  make  its  way 
between  the  bone  and  the  cartilage,  and  unite  with  that  derived 
from  the  sjaiovial  membrane,  thus  leaving  portions  of  cartilage 
loose  between  the  two  layers  of  granulations.  At  the  same  time, 
fungous  granulations  derived  from  the  synovial  membrane  may 
invade  the  tissues  around  the  joint,  and  undergoing  "caseous  or 
fatty  degeneration  in  places,  break  down  into  abscesses  which  may 
open  both  externally  and  into  the  joint,  leading  to  the  production 
of  sinuses  and  fistulse.  The  ligaments  being  thus  softened  and 
destroyed,  allow  the  articular  surfaces  to  be  dislocated  by  the  con- 
traction of  the  muscles ;  whilst  the  muscles  and  bones  themselves, 
partly  from  want  of  use  and  partly  from  the  debilitating  nature  of 
the  disease,  undergo  atrophy  and  fatty  degeneration.  When  the 
disease  begins  in  the  hone  it  takes  the  form  of  a  rarefying  osteitis, 
the  fungating  granulations  invade  the  deeper  surface  of  the  carti- 
lages, perforate  them,  and  then  set  up  the  changes  in  the  synovial 
membrane  and  other  tissues  described  above.  The  minute  changes 
which  occur  during  the  above-mentioned  phenomena  are  those 
already  described  under  Inflammation.  All  that  need  be  repeated 
here  is,  that  the  synovial  membrane,  ligaments,  and  in  places  the 
surrounding  tissues,  become  infiltrated  with  small  round  cells,  and 
ultimately  converted  into  a  layer  of  vascular  granulation-tissue  ; 
that  the  cartilage-cells  proliferate  whilst  the  matrix  undergoes 
softening  and  liquefaction ;  and  that  the  articular  ends  of  the  bones 
are  eroded  and  destroyed  in  the  way  described  under  Caries.  In 
places  in  the  granulation-tissue  are  found  non-vascular  areas,  con- 
sisting of  tubercle  nodules,  in  which  the  tubercle  bacillus  is  found. 
In  the  early  stages  under  appropriate  treatment  the  inflammatipn 
may  subside,  and  the  joint  resume  its  normal  condition.  After^e 
cartilages,  however,  have  been  destroyed^  such  a  favourable  ending 
is  of  course  impossible,  and  all  that  can  be  hoped  for  is  that  the 
layers  of  granulations  covering  the  denuded  bones  ma}^  unite  and 
ankylosis  ensue.  The  dangers  to  be  apprehended  are  that  the 
tubercle  should  become  disseminated,  lighting  up  phthisis,  menin- 
gitis, &c. ;  or  that  long- continued  suppm-ation  should  induce  hectic, 
exhaustion,  or  lardaceous  disease. 

Signs. — The  disease  is  generally  chronic,  often  lasting  for  years. 
It  usually  begins  very  insidiously  :  there  may  be  some  slight  stiff- 
ness of  the  joint,  attributed  perhaps  to  a  trivial  injury,  or  in  the 
case  of  the  lower  extremity  a  slight  limp  in  walking.  The  joint 
may  be  held  in  a  slightly-bent  position,  and  the  range  of  flexion  and 
extension  may  be  somewhat  restricted.  Occasionally  the  disease  is 
ushered  in  by  an  acute  attack  of  synovitis.  At  first  there  may  be 
little  or  no  swelling,  or  the  swelHng  may  take  the  form  of  the 
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synovial  membrane  ;  but  as  tlio  disease  [idvances,  it  becomes  general 
and  uniform,  so  that  the  points  of  bone  about  the  joint  become 
ol)sc'iired.  The  wasting  and  atrophy  of  the  tissues  of  the  limb,  how- 
ever, give  the  articular  ends  of  the  bone  the  appearance  of  being 
considerably  enlarged.  In  the  meantime  there  is  no  redness  of  the 
skin ;  hence  the  name  tumor  albiis,  or  white  swellmg.  Pain  at  first 
may  be  absent,  or  only  present  on  movement  of  the  limb,  but 
gradually  increases  till  the  patient,  in  the  case  of  the  lower  extremity, 
is  prevented  by  it  from  walking.  There  is  usually  but  little  heat.  In 
this  condition  the  joint  may  remain  for  many  months,  and  under 
approjDriate  treatment  the  disease  may  completely  subside.  If 
neglected,  however,  the  articular  surfaces  of  the  bones,  as  the  liga- 
ments become  softened,  are  slowly  displaced,  and  jminful  startings 
of  the  limb  at  night  indicate  that  the  bones  are  involved.  Now 
tenderness  followed  by  fluctuation  may  be  detected  at  one  or  more 
spots  ;  the  skin  becomes  red  in  these  situations  ;  and  the  abscess  if 
not  opened,  bursts  externally,  allowing  of  the  escape  of  curdy  pus. 
Thus,  by  the  formation  of  successive  abscesses,  the  tissues  around 
the  joint  jxre  slowly  undermined,  and  sinuses  and  fistuljB  are 
formed.  The  general  health  becomes  more  markedly  affected,  and 
although  even  now  the  sinuses  and  fistuke  may  heal  and  the  patient 
ultimately  recover,  though  almost  certainly  with  an  ankylosed 
joint,  suppuration  as  often  continues,  hectic  sets  in,  and  the 
patient  dies  of  exhaustion,  or  succumbs  to  phthisis  or  lardaceous 
disease. 

The  treatme7it  must  be  both  local  and  constitutional.  The  local 
indications  are  (1),  to  place  the  joint  at  absolute  rest  in  a  position 
in  which  it  will  subsequently  be  most  useful  should  ankylosis 
occur;  (2),  to  keep  it  at  rest,  not  only  till  all  signs  of  the  disease 
have  disappeared,  but  for  some  months  afterwards,  to  2)revent  a 
relapse  ;  (3),  to  open  and  drain  antisej^tically  any  abscess  that  may 
form,  or  fully  expose  the  cavity  of  the  joint  and  remove  the 
diseased  tissues  ;  and  (4)  in  advanced  and  intractable  cases  to  save 
the  patient's  life  by  the  sacrifice  of  the  limb.  Tor  keeping  the 
joint  at  rest,  sj^lints  may  be  emj^tloyed.  similar  to  those  mentioned 
under  chronic  synovitis ;  and  in  the  case  of  the  lower  extremity, 
where  there  may  be  flexion  of  the  hip  or  knee,  the  patient  should 
be  placed  in  bed,  and  extension  made  by  a  stirru]),  weight  and 
pulley,  or  by  a  Bryant's  double  splint,  till  the  deformity  has  been 
overcome.  The  time  the  splints  should  be  worn  will  vary  in  each 
individual  case  according  to  the  progress  of  the  disease.  Eoughly, 
it  may  be  said  that  they  will  generally  be  required  for  many 
months,  perhaps  for  several  years,  and  that  they  must  be  worn 
three  months  after  the  disease  has  ceased.  The  constitutional  means 
which  must  be  adopted,  are  those  that  have  already  been  described 
under  the  treatment  of  Tubercle  (p.  48).   Should  the  disease  progress 
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in  S23ite  of  treatment,  aspiration  and  the  injection  of  iodoforpa- 
glycerine  emulsion  may  be  tried;  the  aspirations  and  the  injections 
being  repeated  at  frequent  intervals,  or  the  actual  cautery  may  be 
employed  in  the  following  manner  : — The  patient  having  been 
anaesthetized,  the  skin  disinfected,  and  any  deformity  in  position 
rectified  by  tenotomy  if  necessary,  the  fine  point  of  the  thermo  or 
electric  cautery  is  passed  into  the  joint  at  the  spots  where  the 
fungosities  are  most  marked.  Thus  in  the  knee  the  punctures 
should  be  made  on  each  side  of  the  patella  and  at  the  level  of  the 
bursse  beneath  the  extensor  tendon,  as  many  as  fifteen  to  twenty 
punctures  being,  if  necessary,  employed.  The  joint  is  then  dressed 
antiseptically  and  immobilized  in  plaster  of  Paris.  Other  treat- 
ment failing,  the  joint  may  be  freely  opened,  the  diseased  synovial 
membrane  scraped  or  cut  completely  away  [arthredomy),  the  cavity 
well  flushed  out  with  an  antiseptic  solution,  filled  with  iodoform 
emulsion,  and  the  wound  closed.  A  convenient  instrument  for 
scraping  out  the  joint  will  be  found  in  Barker's  flushing  spoon, 
which  admits  of  a  stream  of  water  or  antiseptic  solution  flowing 
through  the  joint  whilst  the  scraping  is  in  progress.  If  the  wound 
breaks  down,  the  operation  should  be  repeated,  or  if  the  whole  of 
the  diseased  tissues  cannot  be  removed  an  antiseptic  drain  may  be 
employed.  If  the  cartilages  and  articular  ends  of  the  bone  are 
found  much  diseased,  the  joint_shouM  Where,  however, 

notwithstanding  the  above  treatment,  abscesses  and  sinuses  con- 
tinue to  form,  and  the  patient  is  becoming  exhausted  by  long- 
continued  suppuration  and  hectic,  or  where  signs  of  incipient 
phthisis  or  lardaceous  diseases  are  becoming  manifest,  the  question 
of  amputation  must  be  raised.  Should  recovery  ultimately  occur, 
but  with  the  joint  ankylosed  in  a  faulty  position,  an  osteotomy  or 
osteoclasia  may  be  of  service. 

TuBERCULOXJS  DISEASE  OE  THE  HIP,  though  essentially  similar 
to  tuberculous  disease  of  other  joints,  requires  separate  mention, 
as  owing  to  the  depth  and  conformation  of  the  articulation  it  is 
attended  with  special  symptoms,  and  calls  for  certain  modifications 
in  the  method  of  treatment. 

Signs. — In  the  early  stages  there  is  slight  lameness,  some  limita- 
tion in  the  range  of  movement  of  the  joint,  generally  pain,  and 
often  quite  early  some  atrophy  and  wasting  of  the  muscles.  The 
pain,  though  at  times  severe,  is  more  frequently  slight,  and  may 
only  be  elicited  on  making  certain  movements  of  the  joint.  It  may 
be  felt  in  the  hip,  or,  as  is  commonly  the  case,  be  referred  to  the 
knee  or  to  other  parts  supplied  by  the  obturator  nerve,  as  the  inner 
side  of  the  thigh.  At  times  it  may  be  felt  in  both  hip  and  knee 
simultaneously.  The  joint  is  slightly  stiff,  not  only  on  flexion  and 
extension,  but  also  on  rotation  and  on  abduction  and  adduction, 
especially  in  the  semi-flexed  position.    There  is  often  some  fulness 
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about  the  front  of  the  joint,  loss  of__the^^luteal  fold,  and  perhaps 
tenderness  on  pressure.  The  joint  becomes  at  firsit, slightly  flexed, 
everted,  and  abducted,  i.e.,  it  assumes  the  position  in  which  the 
ligaments  of  the  inflamed  joint  are  most  relaxed— the  position  of 
greatest  ease.  In  order  to  bring  the  flexed  and  abducted  limb  to 
the  ground,  the  jielvis  is  depressed  on  the  affected  side,  and  hence 
the  limb  appears  when  placed  pai-allol  to  its  fellow  slightly 
lengthened  (Fig.  84,  A  and  b).    Later,  the  joint  becomes  f mother 


Fig.  84. — To  show  the  eflects  of  abduction  (a),  and  adduction  (c)  in  causing 
apparent  lengthening  (b),  and  apparent  shortening  (d)  of  the  limb  in  hip- 
joint  disease,  when  the  affected  limb  is  placed  j)arallel  to  the  opposite  limb. 


Fig.  85. — To  show  the  lordosis  of  the  lumbar  spine  when  the  limb  is  placed 
in  the  straight  position,    p.  Psoas  muscle. 


Fig.  86. — To  show  effect  of  flexing  the  limb  on  the  lumbar  lordotic  curve, 
p.  Psoas  muscle. 

flexed ;  but  inverted  instead  of  everted,  and  aclductpd  instead  of 
abducted,  a  change  of  position  which  has  been  variously  attributed 
to  erosion  of  the  posterior  part  of  the  acetabulum,  a  yielding  of  the 
ligaments,  or  exhaustion  of  the  external  rotator  and  abductor 
inu^iles.  To  ove'rcohie  tTiis  position  of  adduction  in  which  the  limb 
is  useless,  the  pelvisjLSj\aisedj3n^^  so  that  the  limb, 

if  brought  parallel  to  the  other,  now  apj^ears  slightly  shortened 
(Fig.  84,  c  and  d)  in  place  of  being  lengthened.  Whilst  the 
i  position  of  abduction  and  adduction  is  overcome  by  depressing  or 
raising  the  pelvis  respectively  on  the  affected  side,  i.e.,  by  laterally 
bending  the  lumbar  spine,  flexion  is  overcome  by  rolling  the  pelvis 
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forward,  i.e.,  by  increasing  the  normal  lumbar  curve.  Hence 
when  the  patient  is  laid  on  his  back  and  the  limbs  are  brought 
down  parallel  to  each  other,  there  is  always  considerable  lordosis  of 
the  lumbar  spine  (Fig.  85),  which,  however,  disappears  on  flexing 
the  affected  limb  to  the  angle  at  which  it  is  held  flexed  by  the  con- 
tracted muscles  (Fig.  86).  Later_in  the  disease  real  shortening 
ensues,  owing  to  the  destruction  of  the  joint  and  the  dislocation_of 
{he  head  of  the  bone  on  to  the  dorsum  of  the  ilium.  The  pus 
usually  makes  its  way  towards  the  surface  between  the  tensor 
vaginae  and  sartorius,  and  a  fluctuating  swelling  is  produced  in  this 
situation  a  little  below  and  external  to  the  joint.  Finally  sinuses 
may  form  and  the  disease  progress  in  the  way  described  under 
Tuberculous  Arthritis.  Not  infrequently  the  acetabuluiirjaiay 
become  perforated  and  the  suppuration  extend  into  the  pelvis. 
Pointing  may  then  occur  above  Poupart's  ligament,  or  the  pus  may 
make  its  way  into  the  rectum,  ischio-rectal  fossa,  or  through  the 
sciatic  notch.  Hip  disease,  like  other  joint-affections,  may  be 
simulated  in  neuro-mimetic  subjects  (see  p.  251),  and  reflex  pain  in 
the  joint  is  not  uncommon  in  phimosis. 

Treatment, — As  regards  constitutional  treatment  nothing  need  be 
added  to  what  was  said  on  pp.  48,  239.  The  indications  for  the 
local  treatment  are  similar  to  those  for  tuberculous  disease  of  the 
joints  generally,  but  require  certain  modifications  in  the  methods  of 
carrying  them  out.  Thus  if  the  symptoms  are  acute  the  patient 
should  be  placed  in  bed,  and  extension  made  by  the  stirruj),  weight 
and  pulley  in  the  direction  in  which  the  joint  is  displaced,  the  limb 
being  gradually  brought  down  in  this  way  to  a  straight  position. 
If  the  child  is  restless  a  long  splint  should  be  placed  on  the  opposite 
limb  to  keep  him  from  rolling  to  one  or  other  side,  whilst  the  foot 
of  the  bed  should  be  raised  by  blocks  to  prevent  him  slipping  down, 
or  Bryant's  double  splint  maybe  used  with  great  advantage  in  some 
cases  (Fig.  208).  Subsequently,  or  at  once  in  subacute  cases,  a 
Thomas's  splint  (Fig.  79)  should  be  applied,  and  after  the  limb  has 
been  brought  into  the  straight  position,  the  j^atient  may  be  allowed  to 
get  about  on  crutches.  If  in  spite  of  treatment,  the  disease  progresses 
and  pus  forms,  aspiration  and  the  injection  of  iodoform-glycerine 
emulsion  may  first  be  tried,  the  aspiration  and  injection  being 
repeated  at  frequent  intervals.  This  failing,  the  abscess  should  be 
opened,  the  diseased  tissue  scraped  away,  the  cavity  filled  with 
the  iodoform  emulsion  and  the  wound  closed.  The  head  of  the  bone 
if  loose  or  carious  should  be  removed,  as  should  also  any  carious 
bone  that  can  safely  be  got  away  from  the  acetabulum.  When  all 
the  carious  bone  cannot  be  removed,  or  the  suppuration  has 
extended  into  the  pelvis,  an  antiseptic  drain  should  be  employed, 
the  wound  being  stuffed  with  iodoform  gauze  daily.  One  advan- 
tage of  early  incision  is  that  the  pus  in  some,  cases  may  at  first 
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bej)utsi.de^  the  joint,  being  dependent  u^Don  disease  about  the  great 
trochanter,  lower  end  of  the  neck  or  upper  end  of  the  shaft,  and  so 
extension  to  the  joint  may  be  avoided.  In  intractable  cases  amjm- 
tation  at  the  hij)  joint  is  often  the  only  chance  of  saving  the  patient's 
life.  In  lieu  of  am2:>utation  at  the  hip,  Mr.  Howse  has  proposed 
amputation  through  the  thigh,  either  as  a  preliminary  to  the  more 
serious  amj^utation  or  altogether  instead  of  it.  He  argues  that  such 
a  measure,  by  reducing  the  length  of  lever  having  its  fulcrum  at  the 
hip-joint,  promotes  rest,  and  by  removing  a  mass  of  tissue  chiefly 
blood- consuming  and  very  little  blood-producing,  favour's  the  pro- 
duction of  blood  of  better  quality  and  larger  amount ;  whilst  should 
amputation  at  the  hi-p  become  absolutely  necessary  later  there 
would  be  less  shock  and  the  patient  would  be  better  able  to  bear  it. 
Should  the  patient  recover  but  with  the  hmb  ankylosed  in  a  flexed 
or  other  faulty  j)osition,  the  division  of  the  femur  subcutaneously 
with  the  chisel  or  Adams'  saw  below  the  trochanters  will  be  required 
to  put  it  straight. 

Disease  of  the  SAORO-iLiAr  joixt  also  requires  a  separate, 
brief  notice.  It  is  generally  nt'  tuberculous  (»rigiii,  but  is  sometimes 
apparently  due  to  injuiy.  It  usually  occurs  in  young  adults, 
rarely,  if  ever,  in  children.  There  is  j^ain,  swelling,  and  later  red- 
ness over  the  joint,  followed  b}^  the  formation  of  abscesses  which 
may  open  posteriorly  or  through  the  sciatic  notch,  above  Poupart's 
ligament,  in  the  ischio-rcctal  fossa,  or  in  the  rectum.  The  j^ain 
may  be  reflected  along  the  sciatic  nerve,  simulating  sciatica,  or 
along  tho  ()])turat()r  nerve  to  the  hip  or  knee,  and  may  then  be 
increased  on  moving  the  hi}).  The  thigh,  moreover,  in  consequence 
of  the  irritation  of  the  psoas,  may  be  slightly  flexed.  The  disease 
may  thus  have  to  be  diagnosed  from  hip-disease  and  spinal  caries. 
On  fixing  the  pelvis,  however,  the  hij)  and  spine  move  freely  and 
without  paiii,  but  pain  is  felt  on  making  pressure  in wardsjDr, out- 
wards on  the  iliac  crests  or  oyer  the  saci-o-iliac  joint.  When  sinuses 
have  formed  carious  bone  may  sometimes  be  detected  on  probing. 
The  prognosis  is  unfavourable.  The  treatment  consists  in  keeping 
the  parts  at  absolute  rest  by  fixing^  the  jpelvis  and  thigh  in  a 
moulded  leather  splint  reaching  lEoTTie  knee.  If  this  fails  tho  joint 
may  be  exposed,  before  abscesses  or  sinuses  have  formed,  by  cutting 
off  the  posterior  angle  of  the  crest  of  the  ilium  and  chiselling  away 
the  adjacent  bone.  The  diseased  tissue  should  then  be  scraped 
away,  and  the  wound  plugged  with  iodoform  gauze.  After  sinuses 
have  formed,  as  much  as  possible  of  the  tuberculous  granulations 
and  carious  bone  should  be  scraped  and  gouged  away  and  the 
wound  dressed  with  iodoform  gauze,  but  the  results  then  are 
unsatisfactory. 

Chronic  rheumatic  arthritis  must  be  distinguished  from 
Dsteo-arthritis  or  rheumatoid  arthritis  as  it  is  sometimes  called.  It 
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may  be  the  result  of  repeated  attacks  of  acute  rheumatism,  or  it 
may  be  chronic  from  the  first.  It  may  affect  a  single  joint  {mon- 
articular rheumatism),  or  several  joints  simultaneously  or  in  succes- 
sion [polyarticular  rheumatism).  In  rheumatic  arthritis  there  is  jio 
destruction  of  cartilage,  eburnation  of  the  bones,  nor  formation  of 
osteojihytes  as  there  is  in  osteo-arthritis,  but  the  synqvialinenibrai^^ 
becomes  slightly  thickened,  and  the  synovia  either  increased  in 
quantity,  when  fluid  may  be  detected  on  palpation,  or  diminished, 
when  gratings  or  creakings  occur.  Later,  adhesions  may  form  in 
and  around  the  joint,  leading  to  more  or  less  fibrous  ankylosis. 

Treatment. — The  general  is  that  for  rheumatism,  with  residence 
at  a  suitable  spa,  as  Bath,  Buxton,  Harrogate,  or  Wiesbaden.  The 
local  consists  in  hot  baths,  massage,  jDassive  movements,  and  if 
ankylosis  has  occuiTed,  in  breaking  down  of  adhesions  under  an 
an{3esthetic.  I  have  found  the  Tall erman- Sheffield  localized  hot  air 
bath  of  service  in  these  cases  for  softenfng  adhesions  and  restoring 
movement. 

Chronic  gouty  aethritis  most  commonly  affects  the  smaller 
joints,  and  preferably  the  metatarso-phalangeal  joint  of  the  great 
toe.  It  is  characterized  by  the  deposit  of  urate  of  soda  in  and 
upon  the  cartilages,  and  frequently  in  the  connective-tissue  around 
the  joints,  giving  rise  to  chalk  stones  {Heherderts  nodes).  The 
affected  joints  after  several  attacks  become  stiff  and  deformed,  a,nd 
ulceration  of  the  skin  may  lead  to  exposure  of  the  chalk  stones. 
.The  symptoms  and  treatment  are  those  of  gout.  See  work  on 
-  Medicine. 

Chronic  osteo-arthritis,  also  called  rheumatoid  arthritis,  or 
arthritis  deformans,  is  an  incurable  and  progressive  disease  leading 
da  to  great  deformity,  and  at  times  to  comi^lete  disablement  of  the. 

joint.    It  is  characterized  by  gradual  degeneration  and  destruction 
U      of  the  cartilages,  eburnation  and  alteration  in  the  shape  of  the 
articular  ends  of  the  bones,  and  formation  of  nodular  osteophytes  in 
the  fibrous  tissues  around  the  joint.    It  is  a  disease  of  middle  and 
fete:  advanced  life,  and  may  be  confined  to  one  or  more  of  the  larger 
\      joints — the  hip,  knee,  or  shoulder,  or  it  may  affect  many  joints, 
/      including  the  smaller  articulations.    Though  most  frequently  met 
with  in  the  joints  of  the  extremities,  it  may  affect  other  joints, 
as  those  of  the  lower  jaw,  spine,  &c. 

The  .cause  is  not  known.  The  disease,  however,  has  been  attri- 
buted to  deficient  or  perverted  innervation,  depressing  nervous 
influences,  exposure  to  cold  and  damp,  improper  feeding,  insufficient 
clothing,  &c.  At  times  a  slight  injury  appears  to  be  the  deter- 
mining cause. 

Pathology. —The  disease  is  variously  believed  to  begin  as  a  chronic 
inflammation  of  the  synovial  membrane,  a  fibroid  degeneration  of 
the  cartilages,  or  as  an  inflammatory  affection  of  the  ligaments. 


CHRONIC  OSTEO -ARTHRITIS.  245 

In  whicliever  way  it  begins,  however,  the  earliest  characteristic 
changes  are  found  in  the  cartila<>-es.  These  at  first  appear  nodular 
and  cracked,  but  subsequently  become  roughened,  fibrous  and 
villous-looking,  and  are  finally  rubbed  away  by  the  friction  of  the 
articular  surfaces  of  the  joint  on  each  other.  Such  changes  appear 
to  be  due  to  fibroid  degeneration,  or  splitting  of  the  matrix  into 
fibres,  and  the  multiplication,  enlargement,  and  fatty  degeneration 
of  the  cartilage  cells.  Thus  it  will  be  perceived  that  the  process 
by  which  the  cartilages  are  destroyed  in  chronic  osteo-arthritis 
differs  materially  from  the  so-called  ulceration  of  cartilage  which 
occurs  in  the  inflammatory  joint-affections  j^reviously  described, 
and  in  which  the  matrix  undergoes  lique- 
faction and  softening  consequent  upon 
its  invasion  by  the  granulation-tissue 
derived  from  the  synovial  membrane 
and  bone.  In  chronic  osteo-arthritis 
the  synovial  membrane,  at  first  dry, 
becomes  slightly  thickened  and  vascular, 
and  moderately  distended  with  tui'bid 
synovial  fluid  which  at  times  resembles 
train  oil.  In  the  meanwhile  the  s_yno- 
vial  fringes  become  liypertrophied,  and 
assume  the  form  of  ]_)ediinculated  pro- 
cesses, often  containing  little  masses  of 
cartilage  or  bone.  These  little  masses 
may  subsequently  become  detached  and 
form  loose  bodies  in  the  joint  (Fig.  87). 
The  articular  surfaces  of  the  bone  become 
smooth,  hard,  polished,  eburnated,  or 
porcellaneous  in  appearance  and  variously 
altered  in  shape — ^changes  apparently 
depending  in  part  on  friction  and 
mechanical  pressure,  and  in  part  on  the 
formation  of  new  bone  in  the  cancellous 
spaces,  whereby  the  bone  is  rendered  harder  and  is  consequently 
capable  of  receiving  a  higher  polish.  Whilst,  however,  new 
bone  is  being  formed  immediately  beneath  the  polished  surface, 
rarefaction  and  atrophy  are  going  on  a  little  dee^ier  in  the  bone, 
leading  to  the  shortening  and  distortion  so  commonly  observed. 
Hence,  for  example,  the  flattening  and  enlargement  of  the  ace- 
tabulum and  glenoid  cavity,  and  the  absorption  of  the  neck  and 
flattening  of  the  head  of  the  femur  and  humerus,  seen  in  osteo- 
arthritis of  the  hip  (Fig.  88)  and  shoulder  respectively.  At  times 
the  new  bone  in  the  cancellous  sjDaces  and  Haversian  canals  is  not 
formed  as  quickly  as  the  polished  layer  of  bone  is  worn  away,  and 
the  open  ends  of  the  enlarged  Haversian  canals  give  the  articular 


Fig.  87.  —  Ohronic  osteo- 
arthritis of  the  knee-joint. 
Tlie  articular  surface  of 
the  tibia  is  shown  in  the 
upper  part  of  the  figure  : 
the  patella  is  turned  down. 
(St.  Bartholomew's  Hos- 
pital Museum.) 
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surface  a  worm-eaten  appearance.  In  the  meantime  out-growtlis 
of  cartilage  take  place  around  the  articular  surfaces  and  undergo 
ossification,  forming  the  low  nodular  flattened  osteophytes  and  the 
"lipping"  of  the  articular  ends  of  the  bone  so  characteristic  of  the 
disease.  Ossification  may  also  occur  in  the  ligaments,  tendons,  and 
other  soft  structures  around. 

Signs.— Ill  the  earlier  stages  osteo-arthritis  may  be  difficult  to 


Fig.  88. — Chi'onic  osteo-arthritis  of  the  hip.     (St.  Bartholomew's  Hospitnl 

Museum.) 

recognize.  The  following  symptoms,  however  {S^ender^s  signs),  ? 
may  occur  before  any  distinct  mischief  in  the  joint  is  noticed: 
(1)  "Rapidity  of  the  heart's  action,  and  increased  arterial  tension 
due  to  disturbance  of  the  inhibitory  action  of  the  vagus  ;  (2)  Bronzed 
and  discoloured  patches  on  the  skin,  with  clamminess  and  atrophic 
changes  due  to  vasomotor  derangement ;  (3)  Pain  in  the  ball  of  the 
thumb  or  along  the  inner  side  of  the  wrist," 
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When  the  disease  is  fully  established  it  may  be  known  by  pain, 
increased  on  movement,  and  often  worse  at  night  and  dming  changes 
of  the  weather ;  a  characteristic  creaking  and  harsh  grating  felt  on 
moving  the  joint;  the  detection  of  masses  of  bone  around;  the 
limitation  of  the  movement  of  the  j  oint ;  and  absence  of  heat  and 
redness.  In  the  hip  there  may  be  eversion,  shortening,  and  much 
lameness  ;  in  the  knee,  swelling  and  thickening  of  the  synovial 
membrane,  and  deformity  of  the  patella ;  and  in  the  shoulder, 
enlargement  or  dis23lacement  of  the  head  of  the  bone.  In  the  hip 
the  disease  may  closely  simulate  intracapsular  fractui'e  of  the  neck 
of  the  femur;  in  the  shoulder,  dislocation  of  the  humerus.  (See 
Fracture  of  Femur  and  Dhlocation  of  Shoulder.) 

Treatment. — It  is  only  at  a  very  early  stage  that  the  disease  is 
amenable  to  treatment ;  hence  the  value  of  Spender's  signs,  should 
they  prove  constant.  The  whole  body  should  be  warmly  clad,  the 
diet  carefully  regulated,  stimulants  prohibited  or  restricted  in 
quantity,  and  a  periodical  visit  paid  to  such  spas  as  Buxton, 
Harrogate,  Bath,  Wiesbaden,  Aix-les-Bains,  or  Wildbad.  Locally, 
massage,  friction,  and  passive  movements,  should  be  from  time  to 
time  employed;  the  joint  should  be  enveloped  in  wool  or  flannel, 
but  sh^ld  not  jDe_kept_at  rest  on  a  splint,  since  this  will  only  tend 
to  increase  the  stiffness.  In  the  way  of  drugs,  cod-liver  oil,  iodine, 
iodide  of  potassium,  arsenic,  and  guaiacum,  are  of  most  service. 
Blisters  and  fumigations  of  sulphur  are  recommended  for  relieving 
the  pain.  Unless  arrested  in  the  earlier  stages  the  disease  generally 
gets  worse  as  the  i)atient  grows  older. 

Chaecot's  disease  or  tabetic  arthropathy  is  an  affection 
of  the  joints  closely  resembling  osteo-arthritis.  It  is  believed  to 
depend  u^Don  degenerations  in  the  sj^inal  cord  (locomotor  ataxia), 
and  therefore  to  bo  the  result  of  ti(»pliic  cliaii-cs  in  the  joint.  The 
pathological  changes  are  similar  U)  tlKjse  already  described  under 
osteo-arthritis,  but  the  destruction  of  the  joint  is  more  marked. 
Briefly  they  may  be  said  to  consist  in  erosion  of  the  cartilages, 
softening  of  the  ligaments,  grinding  away  of  the  articular  surfaces 
and  often  of  the  contiguous  portions  of  the  shaft  of  the  bone, 
induration  of  the  remaining  portions  of  the  articular  surfaces, 
thickening  and  at  times  pouchings  of  the  synovial  membrane, 
and  formation  of  osteophytes  around.  Suppuration  is  very  rare. 
These  changes  may  affect  one  joint  only,  or  may  occur  successively 
in  several  joints. 

The  signs  in  a  typical  case  are  as  follows : — Sudden  swelling  of  a 
joint,  usually  without  much  pain  or  any  marked  signs  of  inflam 
mation,  followed,  on  the  subsidence  of  the  swelling,  by  preter- 
natural mobility,  and  the  formation  of  processes  of  bone  about  the 
articular  srQ'faces  and  in  the  surrounding  muscles  and  tendons. 
There  is  great  deformity,  but  not  much  pain  either  on  movement  or 


248 


DISEASES  OF  SPECIAL  TISSUES. 


handling.  Along  with  the  local  signs  there  are  generally  symptoms 
of  locomotor  ataxia,  such  as  an  unsteady  gait,  a  tendency  to  fall  on 
2)lacing  the  feet  together  with  the  eyes  closed,  a  jerking  movement 
of  the  limbs,  absence  of  the  patella-tendon-reflex,  lightning  pains, 
s23asmodic  muscular  contractions,  local  anaesthesia  and  sweating 
of  the  limbs,  loss  of  response  of  the  pupil  to  light  but  no  loss  of 
the  power  of  accommodation  [Argyll- Robertson  j)upil),  sometimes 
optic  atrophy,  bladder  troubles,  and  loss  of  sexual  power.  The 
joints  most  often  affected  are  the  knee,  hip,  and  shoulder.  In  the 
tarsus  the  bones,  on  the  subsidence  of  the  swelling  of  the  synovial 
membrane,  though  at  hrst  felt  to  be 
loosened  by  the  softening  of  the  liga- 
ments, may  ultimately  become  ankylosed. 
Treatment. — Beyond  keej^ing  the  part  at  ' 
rest  during  an  acute  attack,  and  adopting 
the  same  general  treatment  as  is  appro- 
priate for  osteo-arthritis  and  locomotor 
ataxia,  little  can  be  done.  To  relieve 
the  pain  antipyrin  and  exalgine  may 
be  tried.  Suspension  has  at  times  been 
of  service. 

Loose  bodies  in  a  joint  may  be  formed 
in  several  ways,  of  which  the  following- 
are  the  chief: — 1,  by  the  proliferation  of 
the  cartilage  cells  that  normally  exist  in 
the  synovial  fringes,  and  the  subsequent 
detachment  of  the  little  mass  of  cartilage 
so  formed  through  the  rupture  of  its 
peduncle  in  the  movements  of  the  joint 
(Fig.  89) ;  2,  by  thickening  or  hyper- 
trophy of  a  synovial  fringe,  or  by  extra- 
vasation of  blood  and  subsequent  organi- 
zation of  the  fibrinous  coagulum  in  a 
sjmovial  fringe,  detachment  occurring 
m  a  manner  similar  to  that  in  the  former  case  ;  3,  by  necrosis  of  a 
portion  of  the  articular  cartilages  ;  and  4,  by  chipping  off  of  a  portion 
of  the  articular  cartilage  during  some  injury  to  the  joint.  Loose 
cartilages  are  most  common  in  the  knee,  but  may  be  met  with  in 
any  joint.  They  are  generally  single,  but  may  be  multiple,  and 
vary  m  size  from  a  pea  to  a  walnut. 

Symptoms. —The  chief  symptom  is  pain,  due  to  the  loose  body 
slipping  between  the  ligaments  and  articular  surfaces  during  the 
movements  of  the  joint.  In  the  knee  this  occurs  during  flexion; 
and  on  the  patient  attempting  to  straighten  the  joint  the  loose 
-body,  by  forcing  the  articular  surfaces  apart,  stretches  the  liga- 
ments, and  thus  gives  rise  to  a  sudden  and  excruciating  pain. 


-The  formation  of 
a  loose  cartilage  in  a  joint. 
A  little  mass  of  cartilage 
attached  by  a  slender 
stalk.  (St.  Bartholo- 
mew's Hospital  Museum.) 
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peiliai^s  so  severe  as  to  cause  hiin  to  fall.  At  times  the  loose  body 
remains  fixed  l)etween  the  articular  surfaces,  the  patient  being  then 
unable  to  straighten  his  limb.  Such  an  attack  may  be  followed  by 
synovitis.  On  examination  the  body  may  often  be  felt  somewhere 
in  the  synovial  pouch,  probablj^  on  the  outer  side  of  the  joint  in 
the  case  of  the  knee.  If  attached,  its  movements  will  be  limited, 
but  if  free  it  can  frequently  be  made  to  move  round  to  the  opposite 
side  of  the  joint.  It  may  pei'hajis  disappear  by  passing  into  some 
of  the  synovial  recesses,  though  it  can  generally  be  felt  again  on 
moving  the  joint. 

Treatment. — If  the  loose  body  gives  rise  to  little  or  no  trouble, 
and  can  be  easily  fixed  h\  a  pad  and  bandage  or  knee-cap,  it  should 
not  be  interfered  with ;  nor  .should  any  operation  be  undertaken 
where  the  joint  is  disorganized  by  osteo-arthritis,  or  where  the 
synovial  membrane  is  studded  with  masses  of  cartilage.  Under 
other  circumstances  the  loose  body  should  1)0  removed.  This  may 
be  done  by  transfixing  the  loose  cartilage  with  a  strong  needle  on 
an  aseptic  handle  thrust  through  the  skin,  so  that  the  loose  body 
may  not  slip  away  or  be  lost  during  the  operation,  and  then  cutting 
down  on  the  capsule,  and  when  all  bleeding  has  been  stopped, 
opening  the  joint.  The  body  if  loose  will  generally  slip  through 
the  opening  ;  if  attached,  its  pedicle  must  be  ligatured  and  divided. 
The  operation  should  be  performed  with  the  strictest  antiseptic 
precautions,  and  the  patient  prepared  by  a  week's  rest  in  bed  in 
the  case  of  the  knee  with  his  joint  on  a  splint.  The  splint  should 
be  continued  after  the  operation,  or  the  joint  placed  in  a  plaster- 
of-Paris  bandage  till  the  wound  has  healed  and  all  fear  of 
inflammation  has  passed. 

Ankylosis  or  stiff  joint  may  be  divided  into  the  fibrous  and 
the  hony.  A  spurious  form  of  ankylosis,  due  to  the  contraction  of 
the  surrounding  muscles  or  of  cicatrices  after  burns,  may  also 
occur,  but  is  generally  associated  with  some  amount  of  fibrous 
ankylosis. 

Fibrous  anhiilosis,  also  called  ligamentous,  or  by  some  authors, 
false,  in  contradistinction  to  the  bony  which  they  then  term  true, 
is  the  union  more  or  less  complete  of  the  articular  surfaces  of 
the  joint  by  fiT)rous  tissue.  Thus  it  may  consist  of — 1,  a_mere 
thickening  of  th(?  capsule ;  2,  a  thickening  and  shortening  of  the 
ligaments;  .'3,  the  formation  of  fibrous  bands  within  the  joint; 
4,  the  partial  removal  of  the  cartilages  and  the  union  of  the  bones 
by  fibrous  tissue;  and  o,  the  above  conditions  variously  combined. 
It  may  l)o  the  result  of  joint-disease,  or  of  keeping  an  inflamed 
joint  111  too  long  a  state  of  rest.  Sometimes  it  may  terminate  in 
bony  ankylosis. 

Bony  ankylosis  is  the  firm  union  of  the  articular  ends  of  the  joint 
by  bone.    It  is  often  a  further  stage  of  the  fibrous  variety.  The 
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articular  surfaces  may  be  united  evenly  and  uniformly,  or_bj 
irregular  bridges  of  bone,  or  partly  by  bone  and  partly  by  fibrous 
tissue.  The  union  may  occur  with  the  articular  sm^faces  in  contact 
in  either  the  extended  or  the  flexed  j^osition,  or  at  an  angle  between 
the  two  (Pig.  90) ;  or  it  may  occur  with  the  articular  surfaces  dis- 
located from  each  other.  The  way  in  which  it  is  produced  has 
already  been  described  under  Arthritis ;  all  that  need  be  repeated 
here  is,  that  in  tuberculous  disease,  ankylosis  and  caries  may  often 
be  observed  at  the  same  time. 

The  signs  of  ankylosis  are  obvious — i.e.,  the  joint  is  stiff.  It 
only  remains  to  diagnose  the  fibrous  from  the  bony.  In  the  former 
there  is  slight  movement,  and  generally  pain ;  in  the  latter  neither 

movement  nor  pain.  In  some  in- 
stances, however,  as  in  ankylosis  of 
the  shoulder  and  hip,  the  joint  may 
be  held  so  firmly  by  the  contraction 
of  the  muscles  that  the  fibrous  may 
simulate  the  bony  form  ;  and  again, 
although  bony  ankylosis  may  exist, 
the  revolving  of  the  scapula  or  pelvis, 
as  the  case  may  be,  on  the  trunk 
may  make  it  appear  that  there  is 
some  movement  in  the  affected  joint. 
A  skiagraph  or  an  examination  under 
an  anaesthetic  will  settle  the  point. 

The  treatmeiit  will  vary  with  the 
nature  of  the  ankylosis.  In  the 
spurious  form  something  may  often 
be  done  by  dividing  the  cicatrices,  or 
by  freeing  the  parts  by  a  plastic 
operation,  though  in  such  cases  the 
treatment  is  seldom  very  hopeful. 
In  the  fihrous  form  an  attempt  should  be  made  to  restore  the 
natural  movements  of  the  joints — 1,  by  manipulation,  friction,  and 
l^assive  movements;  2,  by  forcibly  breaking  down  the  adhesions 
under  an  anaesthetic,  at  the  same  time  dividing  any  tendons  that 
may  offer  resistance ;  or  3,  by  gradual  extension  by  a  weight  and 
pulley,  or  some  form  of  cog-wheel  or  screw  apparatus.  An  attempt 
to  break  down  adhesions,  however,  should  on  no  account  be  made 
whilst  any  signs  of  inflammation  remain,  and  after  the  operation 
the  limb  should  !>(>  placed  on  a  splint  for  a  few  days,  and  cold  by 
means  of  L( 'iter's  tubes  or  an  ice-bag  applied  to  prevent  inflamma- 
tion. Bony  ankylosis,  with  the  limb  in  a  good  position,  is  often  the 
best  result  that  can  be  hoped  for  after  the  disease  of  the  joint  has 
reached  a  certain  stage.  But  in  some  instances  an  operation  may 
be  required  to  restore  movement,  ot  to  rectify  a  faulty  position, 


Fig.  90. — Bony  ank.ylosis  of 
the  hip.  (St.  Bartholomew's 
Hospital  Museum.) 
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Thus  iiT_an  ankylosed  elbow,  especially  when  fixed  in  the  extended 
j)osition,  excision  of  the  joint  should  be  practised.  In  a  bent  knee 
a  wedge-shaj^ed  piece  may  be  removed,  or  an  osteotomy  done.  In 
the  hip,  subcutaneous  osteotomy  of  the  neck  of  the  femur  or  of 
the  shaft  just  below  the  trochanters  may  be  undertaken.  In  the 
shoulder,  no  oi3eration  as  a  rule  is  required,  as  the  movement  of 
the  scapula  on  the  trunk  is  very  free.  When  ankylosis  is  accom- 
panied by  much  wasting  of  the  limb,  amputation  may  be  necessary. 

Hysterical  joints.— Pain  of  a  neuralgic  character  unassociated 
with  heat,  redness,  swelling,  or  physical  signs  of  organic  disease,  is 
occasionally  met  with  in  one  or  more  joints,  esjDecially  in  young 
women  of  the  neiu'o- mimetic  temperament.  They  are  very  difficult 
cases  to  deal  with,  and  should  receive  the  greatest  care  and  attention, 
lest  an  erroneous  diagnosis  be  made.  Nearly  all  the  signs  of 
organic  Joint-disea£e_jn^y_be_sim  ;  thus,  there  may  be  j)ain 

oil  movement,  or  some  slight  redness  and  heat  of  the  part,  or  fixit}^ 
of  the  joint.  The  pain,  howeyer,  is  generally  suj)erficial,  and  is 
not  increased  on  movement  of  the  joint  if  the  patient's  attention  in 
the  meanwhile  is  otherwise  engaged ;  the  redness  and  heat  will 
often  be  found  on  inquiry  to  be  due  to  previous  friction  or  the  use 
of  irritants  ;  and  under  an  aneesthetic  the  rigidity  of  the  joint 
completely  disappears,  its  movements  then  being  found  to  be  free, 
smooth,  and  natural.  Further,  on  recovery  from  the  anaesthetic, 
the  rigidity  does  not  return  until  the  patient  again  directs  her 
attention  to  the  joint,  whereas  in  organic  disease  it  returns  as  soon 
as  the  muscular  relaxation  ceases.  The  treatment  consists  in  the 
employment  of  the  ordinary  remedies  for  hysteria,  both  locally  and 
internally.    See  a  work  on  Medicine. 

Arthrectomy  or  erasion  of  joints  consists  in  scraping  or 
cutting  away  the  whole  of  the  diseased  synovial  membrane,  after 
the  cavity  of  the  joint  has  been  fully  exposed  by  some  such  incision 
as  that  employed  in  excisions.  It  is  a  useful  addition  to  our 
methods  of  treating  diseased  joints,  and  appears  to  be  especially 
indicated  for  those  cases  in  which  the  disease  is  too  far  advanced  to 
yield  to  the  ordinary  plan  of  treatment,  but  has  not  as  yet,  or  at 
least  only  to  a  slight  extent,  involved  the  cartilages  and  bones. 
The  extent  of  the  bone  lesion,  if  any,  can  now  be  determined  in 
some  measure  by  the  x  rays,  tuberculous  deposits,  being  more 
transparent  than  bone,  appearing  as  light  areas  in  the  skiagraph. 

Excision  or  resection  of  joints  consists  in  cutting  away 
the' articular  surfaces  of  the  bones  entering  into  the  affected  joint, 
!  or  in  removing  a  portion  of  bone  where  osseous  ankylosis  has 
j  taken  place.  When  excision  is  done  for  disease  it  may  be  said 
here  to  prevent  repetition  that  the  whole  of  the  diseased  synovial 
membrane  should  be  cut  or  scraped  away,  as  should  also  the  lining 
membrane  of  any  sinuses  that  may  be  present.    Excision  may  be 
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required  for  severe  injury  or  for  intractable  disease  of  the  joint. 
Space  does  not  permit  of  the  discussion  of  the  various  conditions 
under  which  excision  should  or  should  not  be  performed,  but  it 
may  briefly  be  stated  that  it  should  not  be  undertaken — 1,  when 
the  disease  is  acute;  2,  when  there  is  much  destruction  of  til® 
bones,  or  riddling  of  the  soft  parts  with  sinuses;  3,  when  there  is 
much  atrophy  of  the  bones  and  muscles ;  4,  when  the  patient  is 
under  the  age  of  ten  or  oyer  that  of  forty,  as,  in  the  former  instance, 
the  epiphyses  are  liable  to  be  removed  and  the  growth  arrested  in 
consequence,  and  in  the  latter,  the  powers  of  repair  are  usually 
insufficient  to  ensure  sound  healing  and  a  subsequently  useful 
limb ;  5,  when  there  is  lardaceous  disease  or  signs  of  phthisis,  or 
other  organic  mischief;  and  6,  when  the  patient's  powers  of  repair 
are  exhausted  by  long- continued  suj^puration.  Under  most  of  the 
above  circumstances  amputation  is  generally  indicated.  Excision 
is  usually  attended  with  the  best  success  in  the  elbow,  and  here  it 
may  be  done  at  a  later  period  of  life  than  that  assigned  above  as 
the  limit.  In  the  shoulder,  elbow,  and  wrist,  fibrou^  ankylosis  is 
aimed  at  in  order  to  secure  a  moveable  joint ;  in  the  hip  and  knee, 
firm  bony  union  is  sought  in  the  most  useful  position  of  the  limb, 
which  is  that  of  extension. 

Excision  of  special  joints. — The  shoulder. — Excision  of  the 
shoulder  is  generally  practised  for  gunshot  injuries  and  for  innocent 
tumours  in  the  head  of  the  bone.  It  is  seldom  performed  for 
disease  of  the  joint,  as  an  equally  useful  joint  may  be  obtained  by 
osseous  ankylosis.  It  should  never  be  done  for  osseous  ankylosis, 
as  the  movements  of  the  scapula  on  the  trunk  are  so  free  that  they 
compensate  to  a  great  extent  for  the  fixed  condition  of  the  joint, 
and  little  would  be  gained  by  the  operation.  Of  late  excision  has 
been  employed  for  unreduced  dislocations  of  the  shoulder,  where 
after  free  exposui'e  and  division  of  contracted  tendons  and  ligaments, 
the  bone  cannot  be  replaced.  The  operation. — Make  an  incision 
about  four  inches  long  from  just  outside  the  coracoid  process  through 
the  substance  of  the  deltoid  down  to  the  bone;  detach  the  long 
tendon  of  the  biceps  from  its  groove,  and  give  it  to  an  assistant  to 
hold  aside  with  blunt  hooks.  The  arm  being  rotated  inwards, 
divide  the  teres  minor,  infraspinatus,  and  supraspinatus  tendons 
at  their  insertion  into  the  bone.  The  arm  being  next  rotated 
outwards,  divide  the  tendon  of  the  subscapularis,  and  the  head  of 
the  bone  can  be  pushed  out  of  the  incision.  Separate  the  periosteum 
as  far  as  is  necessary,  place  a  retractor  behind  the  neck  of  the  bone 
to  protect  the  soft  parts,  and  saw  it  across.  Bring  the  wound 
together  by  suture,  place  a  drain  tube  in  the  lower  part,  and  dress 
antiseptically. 

The  ELBOW  may  be  excised  for  chi'onic  disease  of  the  joint, 
gunshot  or  other  injury,  and  osseous  ankylosis.    Some  surgeons 
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only  recommend  excision  for  ankylosis  when  the  elbow  is  fixed  in 
a  faulty  position.  The  operation,  however,  is  attended  with  so 
little  risk,  the  advantages  of  a  moveable  elbow  are  so  great,  and 
the  results  so  good,  that  others  unhesitatingly  excise  the  joint  in 
whatever  position  it  may  be  fixed.  The  operation  may  be  performed 
in  several  ways ;  but  that  by  the  single  vertical  incision  {^^ai'ilciihecJcj) 
is  undoul)tedly  the  best  and  tlie  one  most  fret^uently  practised. 
Make  a  vertical  incision  about  five  inches  long  over  the  back  of  the 
joint,  beginning  about  two  and  a  half  inches  above  the  olecranon; 
and  carry  it  over  this  jirocess  and  down  the  ridge  on  the  ulna  for 
the  same  distance.  The  incision  should  extend  in  its  whole  length 
down  to  the  bones.  Cut  into  the  joint  above  the  olecranon  and 
clear  the  condyles  of  the  soft  tissues  by  keeping  tlie  edge  of  the 
knife  in  contact  with  tho  l)oiio,  taking  special  care  not  to  injure  the 
ulnar  nerve  behind  tho  internal  .condyle.  Divide  the  lateral 
ligaments,  and  whilst  tho  assistant  strongly  flexes  the  joint  to 
force  the  bones  out  of  the  wound,  free  them  from  their  remaining 
connections,  and  saw  off  the  olecranon,  the  head  of  the  radius,  and 
the  lower  end  of  the  humerus,  steadying  the  jiarts  with  the  lion 
forceps.  If^)ossil)lo,  tho  coronoid  process  of  the  ulna  and  the 
tubercle  of  the  radiiis  should  not  be  removed,  and  the  shaft  of 
tEe  humerus  not  encroached  ui)on.  I^-cserve  the  connection  of  the 
anconeus  with  the  triceps,  as  better  extension  of  the  arm  will  be 
thus  obtained.  Unite  the  wound  by  sutures,  after  inserting  a 
drain,  and  place  the  limb  on  a  splint  in  the  flexed  position. 
Callender's  splint  is  one  of  the  best  for  the  purpose,  as  it  permits  of 
passive  motion  not  only  in  the  direction  of  flexion  and  extension, 
but  also  in  that  of  pronation  and  supination,  and  without  removing 
the  arm  from  the  splint.  It  also  allows  of  the  limb  being  slung  by 
pulleys  from  the  ceiling,  which  is  much  more  comfortable  for  the 
patient  than  placing  it  on  a  pillow.  Fassiy_e  movements  should  be 
begun  at  the  end,  of  the  first,  or  second  week,  the  aim  of  the  surgeon 
being  to  ol)tain  a  niovoable  joint. 

The  avrist  may  bo  excised  for  chronic  disease  of  the  wrist  and 
carpal  joints.  The  operation  is  very  successful  in  suitable  cases; 
these,  however,  are  rarely  met  with,  as  if  the  disease  is  extensive, 
it  is  as  a  rule  better  to  amputate,  and  if  limited,  gouging  away  the 
diseased  bone  will  generally  suffice.  The  operati'oN  usually  done  is 
that  now  known  as  Lister's.  It  consists  in  removing  all  the  bones 
of  the  carpus,  the  bases  of  the  metacarpal  bones,  and  the  lower  end 
of  the  radius  and  ulna,  the  incisions  being  so  planned  as  to  avoid 
cutting  the  numerous  tendons  surrounding  the  joint  and  the  radial 
artery. 

The  HIP  may  be  excised — (1)  when  the  head  of  the  bone  has 
become  necrosed,  and  lies  loose  in  the  joint  ;  (2)  when  suppuration 
continues  in  spite  of  free  drainage  and  antiseptics ;  (3)  when  in 
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addition  to  suppuration  the  head  of  the  bone  is  dislocated,  and  the 
limb  cannot  be  placed  in  a  useful  position.  Excision  should  not  be 
done  when  there  is  extensive  disease  of  the  pelvis  or  femur,  or  signs 
of  lardaceous  disease  or  of  phthisis.  Under  these  circumstances 
amputation  is  the  only  resource.  For  ankylosis  in  a  faulty  position 
subcutaneous  osteotomy  of  the  neck  of  the  femur  or  of  the  shaft  of 
the  bone  below  the  trochanters  is  preferable  to  excision.  The 
operation. — -1.  By  the  anterior  incision.  Make  an  incision  four 
inches  long  from  half  an  inch  below  the  anterior  superior  iliac 
spine  downwards  and  a  little  inwards  between  the  sartorius  and 
rectus  on  the  inner  side  and  the  tensor  vaginso  and  glutei  on  the 
outer  side,  and  open  the  joint  from  the  front.  2.  By  the  posterior 
incision.  Make  a  slightly  curved  incision  about  four  inches  long 
behind  the  great  trochanter,  and  after  dividing  the  glutei,  open  the 
capsule  from  behind.  Whichever  incision  is  made  insert  the  finger 
into  the  joint,  and  with  this  as  a  guide,  cut  through  the  neck  of 
the  femur  with  Adams's  saw,  or  Gowan's  osteotome,  and  remove 
the  head  thus  detached  with  sequestrum  forceps.  The  great 
trochanter  should  be  spared  if  possible.  It  is  important  to  avoid 
protruding  the  end  of  the  bone  out  of  the  wound  since  the  peri- 
osteum may  in  this  way  be  stripped  up  and  thus  lead  to  further 
necrosis.  Examine  the  acetabulum,  and  remove  any  carious  bone 
or  sequestrum  that  may  be  discovered  with  the  gouge  or  sequestrum 
forceps,  and  finally  scrape  away  every  particle  of  the  tuberculous 
synovial  membrane  that  can  be  reached  with  an  aseptic  flashing 
spoon.  Place  the  limb  in  the  position  of  abduction  on  a  double 
Thomas's  splint,  so  as  to  bring  the  stump  of  the  neck  into  the 
acetabulum,  and  thus  leave  as  little  space  as  possible  between  the 
bones.  After  ankylosis  has  taken  place  the  abducted  position  is 
of  advantage,  in  that  to  bring  the  limbs  parallel  in  walking  the 
pelvis  will  have  to  be  depressed  on  the  affected  side,  and  thus  a 
good  inch  of  lengthening  is  obtained  to  compensate  for  the  shorten- 
ing produced  by  the  excision  of  the  head  of  the  bone.  Some 
surgeons  now  no  longer  use  a  drain-tube,  but  bring  the  deeper 
parts  of  the  wound  together  by  buried  sutures,  and  having  lightly 
closed  the  skin  incision  apply  firm  pressure  over  a  dry  antiseptic 
dressing,  so  as  to  keep  the  tissues  in  close  apposition  and  thus 
obtain  union  by  the  first  intention. 

The  KNEE. — Provided  none  of  the  contra-indications  to  excision 
already  enumerated  are  present,  the  knee  may  be  excised  for 
mtractable  disease  of  the  synovial  membrane,  especially  where  the 
articular  surfaces  are  much  displaced,  or  for  ankylosis  in  a  faulty 
position.  In  the  latter  instance,  however,  a  subcutaneous  osteotomy 
IS  often  preferable.  The  operation.— HhQ  knee  being  held  in  a 
flexed  position  by  an  assistant,  make  an  incision  from  the  posterior 
part  of  the  condyle  on  one  side,  across  the  front  of  the  joint 


EXCISION  OF  JOINTS. 


^55 


midwaj  between  the  patella  and  the  tubercle  of  the  tibia,  to  the 
correspoiidinii:  situation  on  the  other.  Eaise  the  flap  of  skin  with 
the  subcutaijcous  tissue  thus  mapped  out,  and  open  the  joint  by- 
cutting  into  it  above  the  patella,  or  the  patdla  may  be  sawn  across 
and  the  fragments  wired  at  the  end  of  the  <>pc]  ati(jn.  Divide  the 
lateral  and  crucial  h'^auieuts,  and  saw  off  a  thin  slice  of  bone  from 
the  lower  cud  of  tin-  fomur  and  from  the  uiipor  end  of  the  tibia, 
taking  care  uot  to  iujuiv  tlio  popliteal  artor^-  which  lies  close  to  the 
back  of  the  j(jint  and  is  onl}'  separated  from  it  by  the  posterior 
ligament.  If  possible,  the  whole  of  the  epijDhysis  should  not  be 
removed.  The  wound  should  then  be 
closed  with  sutures.  A  small  drain  may 
be  inserted  on  each  side,  but  it  is  not 
necessary.  Mr.  Morrant  Baker  secured 
the  articular  surfaces  in  contact  by  means 
of  steel  needles  fitted  with  handles.  The 
needles  are  passed  through  the  skin  and 
obliquely  through  the  bones  on  each  side 
of  the  joint,  the  handles  removed,  and 
the  needles  left  in  situ  till  union  has 
occurred.  Others  substitute  Ijpj;'..^  pe^*^ 
for  the  needles,  passing  the  pegs  along 
the  holes  made  by  the  needles.  The  pegs 
are  then  cut  off  short  and  left  in  per- 
manentl5^  Tenotomy  of  the  hamstring 
tendons  may  be  required  to  bring  the 
bones  into  apposition  if  there  has  been 
much  displacement.  The  limb  should 
then  be  placed  in  plaster  of  Paris  or  on  a 
Gant's  or  other  form  of  excision -splint ; 
but  the  kind  of  splint  is  not  ver}^  material 
if  the  bones  are  well  secured  in  good 
position  by  the  pegs  in  the  way  described 
above.  After  convalosconco  the  knee  should  be  kept  for  at  least,a 
year  in  a  well-fitting  leather  splint,  as  there  is  a  great  tendency 
for  tlio  bone  to  yield  and  the  limb  to  become  flexed.  In  ankylosis 
in  the  semi -flexed  position,  in  place  of  removing  a  wedge  of  bone  a 
curved  incision  may  be  made  through  the  bone  with  Butcher's  saw, 
and  the  tibia  thus  slid  round  the  femur  into  the  straight  position 
(Fig.  91).  By  this  method  no  bone  is  removed,  and  the  epiphyses 
being  sj)ared  there  is  less  danger  of  a  shortened  limb.  I  have 
obtained  excellent  results  from  it  in  two  cases. 

The  ankle. — Excision  of  the  ankle  is  too  rarely  reqmred  in 
practice  to  call  for  a  description.  The  results  following  it,  more- 
over, are  so  unsatisfactory  that  in  disease  of  the  ankle-joint  either 
Syme's  operation  or  amputation  through  the  lower  third  of  the  leg 


Fig.  91. — Line  of  incision 
in  the  circular  division 
of  the  femur  for  anky- 
losis of  the  knee  in 
the  semiflexed  position. 
A,  line  of  incision  ;  b 
and  c,  line  of  epiphyses. 
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is  nearly  always  done  in  preference.  Ai'threctomy,  however,  where 
the  bones  are  not  extensively  diseased  may  be  tried  before  resorting 
to  the  above  procedures. 

DISEASES  OF  MUSCLES. 

Inflammation  and  abscess.  —  Inflammation  of  muscle,  or 
myositis,  may  be  due  to  a  sprain,  partial  rupture,  or  other  slight 
injury,  or  to  rheumatism  or  pyaemia,  or  it  may  spread  to  the 
muscle  from  the  surrounding  tissues.  Except  in  the  pysemic 
form  it  generally  ends  in  resolution.  Signs.  — VdJm,  swelling, 
rigidity,  and  more  or  less  fever,  followed  by  signs  of  an  abscess 
should  suppuration  ensue.  Treatment. — Best,  an  anodyne  lini- 
ment or  a  belladonna  plaster  to  assuage  pain,  and  a  free  incision 
if  pus  forms. 

GuMMATA  may  be  met  with  in  muscle  in  the  tertiary  stages  of 
syphilis.  They  are  said  to  be  sjDecially  common  in  the  sterno- 
mastoid  of  infants,  the  subjects  of  congenital  syphilis ;  but  it  is 
probable  that  many  of  the  localized  swellings  in  the  sterno -mastoid 
of  infants  are  due  to  partial  rupture  during  birth. 

Ateophy  and  degeneration  of  muscle  merely  require  men- 
tion. The  chief  degenerations  are — 1,  simj^le  atroj^hy;  2,  fatty 
degeneration  ;  3,  granular  degeneration ;  and  4,  waxy  or  vitreous 
degeneration.  In  simple  atrophy  the  muscles  merely  waste,  but  do 
not  lose  their  striation,  and  are  capable  of  being  restored  to  their 
normal  condition,  whereas  the  fibres  of  a  degenerated  muscle  are 
altered  in  their  anatomical  structure,  and  their  function  is  entirely 
and  permanently  lost.  Simple  atrophy  may  occur  from  many 
causes.  It  is  generally  seen  in  surgical  practice  as  the  result  of 
long  disuse  of  a  limb,  as  in  chronic  joint  disease,  but  it  is  then 
usually  associated  with  some  amount  of  degenerative  change. 
Fatty,  granular,  and  waxy  degeneration,  though  sometimes  met 
with  singly,  are  more  often  found  combined  in  the  same  muscle. 
They  occur  in  acute  febrile  diseases,  scrivener's  palsy,  progres- 
sive muscular  atrophy,  infantile  paralysis,  pseudo-hypertrophic 
paralysis,  &c. 

Hypertrophy  of  muscle  calls  for  no  special  remark.  A  familiar 
example  of  hypertrophy  of  the  voluntary  muscles  is  seen  in  the 
limbs  of  athletes ;  of  hypertrophy  of  the  involuntary  muscles,  in 
the  muscular  coat  of  the  bladder  which  has  become  thickened  in 
its  efforts  to  overcome  the  obstruction  of  a  stricture. 

Ossification  of  muscle  may  occur  as  the  result  of  chronic 
irritation.  As  examples  may  be  mentioned  the  rider's  hone,  or 
ossification  of  the  adductors,  occasionally  met  with  in  persons  who 
ride  a  great  deal;  the  drill  hone,  or  ossification  of  the  deltoid  in 
soldiers  as  the  result  of  shouldering  arms ;  and  the  ossification  of 


DISEASES  OF  TENDONS. 


257 


the  rectus  femoris  and  other  muscles  in  Charcot's  disease  of  the 
hi}")- joint. 

Myositis  ossificans  is  a  rare  and  chronic  disease,  usually 
beginning  in  boyhood,  and  seldom  seen  in  females.  Masses  of 
bone  develop  in  the  muscles,  cliicfl}'  tliosr-  of  the  back,  jn-oducing 
deformity,  and  eventually  imix-din--  ivspimtion  and  so  causing 
death.  The  disease  is  generally  fatal  in  about  ten  years.  Its 
pathology  is  quite  obscure,  and  no  treatment  is  of  a^'ail. 

Tumours. — Although  primary  tumours  are  not  common  in 
muscle,  nearly  all  varieties  except  carcinoma  have  at  times  been 
met  with.    Sarcoma  occurs,  perhaps,  the  most  frequently.  ^ 

DISEASES  OF  TENDONS.  ^ 

Simple  teno-synovitis  or  inflammation  of  the  sheath  of  a  tendon  - 
may  be  acute,  subacute,  or  chronic.  It  is  most  frequently  met 
with  in  the  subacute  form  and  in  the  extensors  of  the  thumb  and  t 
wrist  as  the  result  of  over-exertion — a  hard  day's  rowing,  and  the  «^ 
like.  In  this  situation  it  produces  an  elongated  swelling  over  the  i 
extensors  of  the  thumb,  and  is  attended  with  pain  on  pressure  and  t 
movement,  and  a  characteristic  creaking  sensation.  In  the  acute  a 
form  suppuration  may  occasionally  occur.  Treatment. — Eest  on  g 
splint,  i)ainting  with  tincture  of  iodine,  and  strapping  will  gene-  { 
ally  suffice.  In  the  acute  variety  leeches,  or  free  incision  if  pus  . 
forms,  and  passive  movements  to  prevent  adhesions.  In  the  ^ 
chronic,  counter-irritation  in  the  form  of  blisters,  and  pressure  ^ 
by  means  of  strapping  followed  by  elastic  support. 

Ganglion  is  a  simple  or  compound  cyst  formed  in  connection  ;> 
with  the  sheath  of  a  tendon.     It  is  generally  due  to  continued  \ 
strain  or  teno-synovitis.    A  simple  gangh'on  may  be  produced  by —  ^ 
the  cystic  transforination  of  tho  cells  in  tho  synovial  fring;es  ;  - 
the  dilatation  of  tlic  sul  )-sy  iio\  ial  follicles;  and  3,  the  pouch-like^ 
rotrusion  of  tho  synovial  lining--Lti-the  tendon  through  the  fibrous 
heath,  with  the  subsequent  obliteration  of  the  neck  of  the  pouch. 
Simple  ganglia  are  most  common  on  the  extensor  tendons  at  the 
back  of  the  wrist,  but  occur  in  other  situations,  as  the  front  of  the 
rist  and  ankle,  and  on  the  sheaths  of  the  flexor  tendons  near  the 
veb  of  the  fingers.    They  form  smooth,  generally  globular,  often 
anslucent,  tense  or  semi-fluctuating  moveable  swellings,  evidently 
connection  with  a  tendon,  and  varying  in  size  from  a  pea  to 
pigeon's  egg.   They  contain  a  clear  jelly-like  material.   The  only 
Qconvenienco  to  which  they  give  rise  is  a  feeling  of  weakness  in 
e  wrist  or  fingers  ;  they  are  seldom  attended  with  pain.  Simple 
anglia  are  sometimes  simulated  by  pouch-like  protrusions  of  the 
^novial  membrane  of  the  carpus  and  tarsus.    The  deep  attachment 
these  synovial  pouches,  their  non- connection  with  a  tendon,  and 
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the  concomitant  swelling  of  other  parts  of  the  synovial  membrane 
are  points  which  may  serve  to  distinguish  them.  Treatment. — They 
may  often  be  broken  by  pressure  with  the  thumbs ;  otherwise  they 
may  be  punctured  with  a  tenotome,  the  skin  being  drawn  aside  to 
make  the  opening  valvular,  and  the  contents  squeezed  out.  In 
either  case  firm  pressure  must  subsequently  be  applied  by  strap- 
ping and  a  bandage.  Should  they  refill,  a  second  puncture  may 
be  made,  and  the  interior  scarified  by  the  point  of  the  tenotome. 
This  failing,  the  cyst  may  be  laid  open  and  allowed  to  granulate 
from  the  bottom,  or  it  may  be  dissected  out. 

^  f- A  compound  ganglion  consists  of  the  dilatation  of  the  sheath  of 
several  tendons.  It  is  most  common  in  connection  with  the  flexor 
tendons  where  they  pass  under  the  anterior  annular  ligament  of  the 
wrist,  and  is  then  spoken  of  as  the  palmar  bursal  ganglion.  The 
walls  frequently  become  thickened  and  viUous-like  on  their  internal 
surface,  whilst  7ndon-seecl-like^bo(U^  are  frequently  found  free  in 
the  interior  of  the  ganglion  or  attached  by  slender  peduncles  to  its 
waUs.  The  fluid  contained  in  the  cyst  may  be  clear  and  serous, 
or  thick  and  gelatinous,  and  of  a  dark  chocolate  colour.  These 
ganglia  have  lately  been  described  as  arising  from  a  tuberculous 
degeneration  of  the  sheaths  of  the  tendons,  similar  to  pulpy  degenera- 
tion of  a  joint,  and  the  tubercle  ba_cill^us.  lm  in  some 
of  them.  Sig7is. — A  palmar  bui^sal  ganglion  forms  a  tense  elastic 
swelling,  constricted  at  its  centre  by  the  anterior  annular  ligament. 
The  swelHng  projects  both  in  the  wrist  and  in  the  palm,  and 
occasionally  extends  along  the  flexor  tendons  of  the  thumb  and 
little  finger.  Fluctuation  may  be  obtained  by  pressing  alternately 
above  and  below  the  annular  ligament.  O^^erative  treatment  was 
formerly,  and  is  now  if  strict  antiseptic  precautions  are  not  taken, 
attended  with  some  risk — such  as  stiff  wrist  or  fingers  from  the 
glueing  together  of  the  tendons,  suppuration  extending  up  the 
planes  of  the  flexor  muscles  into  the  forearm,  acute  cellulitis, 
erysipelas,  sapraemia,  and  pyaemia.  An  operation,  therefore, 
should  only  be  undertaken  when  necessitated  by  loss  of  power  in 
the  wrist  or  fingers,  and  even  then  not  until  an  attempt  has  been 
made  to  cui^e  the  ganglion  by  pressure,  strapping,  and  counter- 
irritation.  Should  an  operation  become  requisite,  it  is  best,  in  my 
opinion,  to  make  an  antiseptic  incision  above  and  below  the  annulai 
ligament,  squeeze  out  the  melon-seed  bodies  and  insert  a  drain- 
tube.  If  this  is  done  before  suppuration  has  taken  place,  recovery 
with  complete  movement  may  generally  be  obtained.  The  forearm 
and  hand  should  be  confined  on  a  splint. 

Paronychia  tendinosa  {Thecal  abscess),  a  variety  of  whitlow, 
is  an  acute  infective  inflammation  of  the  sheath  of  a  tendon, 
generally  of  a  finger,  more  rarely  of  a  toe.  It  is  usually  the  result 
of  inoculation  with  a  septic  or  infective  poison  in  a  person  who 
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is  out  of  health.    It  may  begin  in  the  sheath  of  the  tendon,  or  in 
the  tissues  sunerficial  to  thp;  shnnth.  or  in  the  periosteum  of  the 
phalanx.    If  neglected,  very  serious  consequences  .may  ensue  ; 
thus — 1,  the  tendon  may  die  from  its  blood-supply  being  cut  off 
by  the  inflammatory  effusion ;  2,  the  suppuration,  may  extend  into 
the  palm,  and  under  the  annular  ligament  into  the  forearm;  3,  the 
inter-phalangeal,  carpal,  or  wrist  joint  may  become  involved  in 
the  inflammation  and  destroyed ;  4,  the  phalanx  may  necrose ; 
5,   sejDticeemia  or   pyaemia  may  ensue.     Signs. — Intense  and 
throbbing  pain,  acute  tenderness  on  pressure,  and  swelling  and 
induration  of  the  finger,  followed  by  a  similar  condition  of  the 
palm,  and  often  by  great  oedema  of  the  back  of  the  hand,  which 
may  perhaps  extend  up  the  forearm.    The  Ipnphatics  may  become 
tender  and  inflamed,  and  the  lymphatic  glands  in   the  axiUa 
enlarged.     Exhaustion  from  pain  and  want  of  sleep,  feverish 
symptoms,  and  at  times  signs  of   blood-poisoning  may  ensue. 
Diagnosis. — Acute  septic  infiammatij)n__oL,the  piilp-jqf  -the-£nger 
is  very  apt  to  be  mistaken  for  true  thecal  whitlow.    The  diagnosis 
of  these  two  conditions  is  most  important,  since  in  the  former 
affection  if  free  incisions  are  made  into  the  inflamed  part,  leaving 
the  tendon  sheath  intact,  the  tendon  will  be  saved,  whereas  if  the 
affection  is  mistaken  for  thecal  abscess,  and  the  sheath  opened, 
the  septic  material  will  invade  the  sheath,  and  the  tendon  will 
probably  be  destroyed.    The  history  of  the  case  and  the  severity 
of  the  syin])t(nns  will  guido  us  soiiiowliat,  but  perhajDs  the_JIlXiSt 
important  sign  in  (list inguisliiiig  Ihu  twu  uii'ections  is  one  pointed 
out  by  Islr.  Moiiaiit  IkiUci',  \iy,.,     the  power  or  the  loss  of  it  on  the 
part  of  th<'  patient  <»!'  lloxiiig  ^(•luutarily  the  distal  phalanx."  In 
true  thecal_whitlimL--this  _ p( > n\  e r  is  much  impaiied  or  lost,  whilst 
in  mere  septic  inflammation  of  the  pulp^  iilthough  the  linger  may 
ajDpear  liopelessly  spoiled,  it  is  "  markedly_ajid. strongly  retained." 
Treatment. — The  chief  indication  is  to  relieve  tension,  and  thus 
prevent  the  strangulation  of  the  vessels  and  subsequent  death  of 
the  tendon,  and  the  spread  of  the  inflammation  into  the  palm  or 
to  the  periosteum  covering  the  phalanx.    For  this  purpose  a  free 
incision  is  generally  recommended  in  the  middle  line  of  the  finger 
extending  into  the  sheath,  or  to  the  bone  if  the  periosteum  is 
affected.    Mr.  Heath,  however,  advises  that  the  incisions  should 
be  made  at  the  side  of  the  finger,  but  should  not  in  this  position 
open  the  sheath,  since  if  this  is  done  he  says  the  tendon  invariably 
sloughs.    He  opens  the  sheath  by  a  small  incision  through  the 
palm  over  the  head  of  the  metacarpal  bone.    Should  suppuration 
occur  in  the  forearm  the  pus  of  course  must  be  let  out  by  timely 
incisions.    The  pain  in  the  meanwhile  will  be  greatly  relieved 
by  placing  the  whole  forearm  for  several  hours  at  a  time  in  a 
bath  kept  at  a  temperature  as  high  as  can  be  borne.  Corrosive 
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sublimate  or  carbolic  acid  should  be  added  to  the  water.  A  purge  at 
the  onset  is  generally  required,  and  opium  is  usually  needed  to 
relieve  the  pain.  The  patient  at  first  should  be  confined  to  a  slop 
diet,  but  later  a  stimulating  plan  of  treatment  is  commonly  called 
for.  Should  any  stiffness  of  the  part  remain  after  the  inflammation 
has  subsided,  an  attempt  should  be  made  to  overcome  it  by  passive 
movements,  massage,  &c.  Dead  bone  must  be  removed  when 
loose,  and  amputation  of  the  affected 
finger,  or  even,  in  severe  cases,  of  the 
forearm,  may  become  necessary. 

DISEASES  OF  FASCIA. 

Dtjpuytren's  contraction  of  the 
palmar  fascia  is  the  only  affection  of 
the  fasciae  requiring  notice.  It  has  been 
attributed  to  gout  and  rheumatism,  and 
to  habits  or  occupations  necessitating 
pressure  in  the  palm,  or  flexion  of  the 
fingers.  It  is  probably  of  the  nature  of  a 
chrcjnic  inflammation,  secondary,  accord- 
ing  to  Mr.  Anderson,  to  inoculation^ of 
the  subcutaneous  connective  _tissue__with 
a  specific  germ  which  he  suggests  might 
gain  admission  by  a  scratch  of  the  palm 
by  the  finger-nail.  The  affection  consists 
in  a  shortening  of  the  j^rolonga^ons  of_the 
fjiscia  from  the  palm  on  to  the  sheath  of 
the  flexor  tendons.  The  tendons  them- 
selves  are  nojt^jiffected.  The  coriitraction 
generally  begins  in  the  fasHaTofTEeTittle  or  ring  finger  as  a  small 
rounded  fibrous  nodule,  and  always  at  a  point  where  a  wound 
from  the  nail  with  the  finger  clenched  might  occur,  and  later  may 
affect  that  of  the  middle  finger,  and  at  times  the  forefinger  and 
also  the  thumb.  The  affected  fingers  (Fig.  92)  are  drawn  by  tense 
bands  towards  the  palm,  and  in  severe  cases  may  become  fixed  in 
contact  with  it.  The  skin  being  adherent  to  the  fascia,  is  thrown 
thereby  into  transverse  puckers.  The  affection  may  be  distinguished 
from  a  contracted  tendon  by  the  latter  forming  a  tight  cord,  which 
can  be  traced  under  the  annular  ligament,  and  by  the  skin  in  the 
case  of  the  contracted  tendon  being  free.  In  contraction  of  the  fascia, 
moreover,  two  tense  bands,  can  generally  be  traced  to  the  sides  of 
the  finger,  whereas  a  contracted  tendon  is  centrally  placed. 

Treatment. — Except  in  the  early  stages,  when  steps  should  be 
taken  to  prevent  further  contraction  by  suitable  splints,  elastic 
tension,  &c.,  subcutaneous  division  of  the  affected  portions  of  the 


Fig.  92.  —  Dupuytren's 
contraction  of  the  pal- 
mar fascia.  (From  a 
cast  in  St.  Bartholo- 
mew's Hospital  Mu- 
seum.) 


DISEASES  OF  BURSiE. 


261 


fascia,  followed  by  extension,  or  the  excision  of  tlie  contracted  band 
through  an  open  aseptic  incision  [Hardies  method)  is  requisite. 
Subcutaneous  division  may  be  done  by  single  or  by  multij^le 
puncture.  The  latter  is,  in  my  opinion,  preferable  if  the  sub- 
cutaneous method  is  adopted.  The  punctures  should  be  made 
opposite  the  puckers  in  the  skin,  not  in  the  creases,  to  prevent 
tne  wounds  from  gaping  when  the  fascia  is  stretched.  An  apparatus 
should  be  worn  for  many  months  to  prevent  recontraction.  In 
severe  cases  I  have  obtained  excellent  results  by  the  open  incision. 
After  this  method,  moreover,  there  is  less  liability  to  recontraction. 

DISEASES  OF  BURSiE. 

BuRSTE,  wherever  situated,  and  whether  existing  naturally  or 
formed  adventitiously,  are  liable  to  become  acutely  or  chronically 
inflamed. 

Acute  bursitis  may  occur  spontaneously,  but  is  generally 
excited  by  injury,  or  undue  pressure  as  from  constant  kneeling. 
The  inflammation  comes  on  rather  suddenly,  the  part  aj^pearing 
red,  hot,  and  swollen.  It  is  apt  to  terminate  in  suppuration, 
which  if  timely  incisions  are  not  made  may  become  diffuse  and 
phlegmonous.  Evaporating  lotions,  an  ice-bag  or  a  few  leeches, 
may,  if  applied  early,  check  the  inflammation ;  but  a  free  incision 
must  be  made  as  soon  as  there  are  signs  of  suppuration. 

Chroxic  bursitis  is  very  apt  to  occur  in  burste  that  are  sub- 
jected to  continued  pressure  or  irritation,  and  may  lead  to  several 
distinct  conditions.  Thus,  1.  Biirsce  may  become  simply  enlarged  and 
distended  luitJi  bursal  secretion.  In  this  state  they  form  globular, 
fluctuating,  often  translucent,  tense  or  flaccid  swellings;  their 
walls  are  but  slightly  thickened ;  and  there  is  no  heat  or  redness 
of  the  skin.  2.  Tliey  may  become  eii]cirf/ed,  slic/hthj  thicJxened,  and 
distend  ('(I  irifJt  (I  scraiis  or  dark  fluid,  (■(n/tiu'ni//;/  fniKi/i  mas-^r.^  "/-fliklij^ 
resejnhl ! iKj  inr/(ut.-6ccd.^.  These  melon-seed  b()di(,'s  may  bo  formed 
from  extravasated  blood,  fibrinous  deposits,  or  detached  portions  of 
thickened  synovial  fringes,  and  their  presence  may  sometimes  be 
detected  by  the  crackling  sensation  they  give  when  the  bursa 
is  handled.  Sometimes  in  place  of,  or  together  wdth,  melon-seed 
bodies,  fibrous  cords  are  found .  stretching  across  the  cavity  of  the 
bursa.  3.  They  may  become  erjJxw£(^cuul_t^^^  ivallsjireatly JhMiSMd 
b^  j  nflaiitin(do)'y  iifl/f  ration  and  the  dejwsit  of  fl,brin  in  their  interior. 
A  small  central  cavity  may  remain,  or  they  may  be  solid  through- 
out. They  then  appear  as  firm,  non-elastic,  solid-feeling  tumom's, 
and  when  situated  over  the  tuberosity  of  the  ischium,  or  in  front  of 
the  patella,  may  cause  much  inconvenience. 

Treatment. — When  simply  enlarged,  painting  with  the  liniment 
of  iodine,  or  strapping,  will  sometimes  disperse  them.    If  this  fails 
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they  should  be  punctured,  the  fluid  evacuated,  the  melon-seed 
bodies,  if  present,  squeezed  out,  and  firm  pressure  applied.  When 
greatly  thickened  or  solid  they  must  be  dissected  out. 

The  situations  in  which  these  various  conditions  of  the  bursee  are 
most  frequently  met  with  are  : — over  the  patella,  the  housemaid's 
knee;  over  the  olecranon,  the  miner's  bursa ;  over  the  tuber  ischii, 
the  'Weaver'' s  bottom  or  coachman's  bursa  ;  over  the  great  trochanter ; 
under  the  semi-membranosus ;  and  under  the  psoas  tendon. 
Adventitious  bursee  may  also  be  found  under  corns  or  over  points 
of  bone  subjected  to  pressure,  as  the  metatarso-phalangeal  joint  of 
the  great  toe  {bunion),  the  outer  side  of  the  foot  in  talipes  varus,  &c. 
(See  Hallux  Valgus  and  Talipes.) 

The  bursa  patella^  is  the  one  which  is  most  frequently  affected, 
and  what  has  been  said  about  diseases  of  bursoe  in  general  applies 
particularly  to  it.  When  acutely  and  diffusely  inflamed  it  may 
simulate  disease  of  the  knee-joint,  from  which,  however,  it  may 
readily  be  diagnosed  by  the  swelling  in  the  one  case  being  in  front 
of  the  patella  and  in  the  other  behind  it.  A  few  words  may  also  be 
added  concerning  the  bursa  beneath  the  semi-membranosus.  When 
enlarged  it  forms  a  tense  or  semi-fluctuating  ovoid  swelling  in  the 
popliteal  space,  but  becomes  flaccid  or  disappears  altogether  on 
flexing  the  knee.  Counter-irritation  or  pressure  will  generally 
disi^erse  it.  If  these  fail  it  may  be  punctured  or  incised  and 
drained  antiseptically  ;  but  the  greatest  precaution  must  be  taken 
to  prevent  septic  changes  occurring,  as  it  often  communicates  with 
the  knee-joint.  Indeed,  I  have  seen  several  cases  in  which  acute 
suppuration  in  the  knee,  necessitating  amputation,  has  followed 
the  incautious  puncture  of  these  bursae.  The  safest  course  perhaps 
is  to  dissect  out  the  bursa,  ligature  the  pedicle  by  which  it  com- 
municates with  the  knee-joint,  and  cut  the  rest  away. 

,       DISEASES  OF  THE  ARTERIES.    {  "^^^I  ^7 

Arteritis  or  inflammation  of  the  arteries  may  be  acute  or 
chronic 

Acute  arteritis  was  formerly  thought  to  be  of  frequent 
occurrence  as  an  idiopathic  affection,  but  as  such  it  is  now  known 
not  to  exist,  -^cute^  trauniatic^arteritis,  however,  is  very  common, 
occurring  as  it  does  in  the  simple  or  plastic  form  in  the  process  of 
healing  of  an  artery  after  injury  or  ligature,  or  from  the  presence 
of  a  non-infective  thrombus ;  whilst  as  a  septic,  infective,  ot  suypura- 
tive^  affection  it  is  occasionally  met  with  as  the  result  qt  the  exten- 
sion of  septic  or  infective  inflammation  to  an  artery  from  the 
surrounding  tissues,  or  as  the  result  of  the  presence  of  a  septic  or 
infective  embolus  brought  by  the  blood-stream  from  a  like  inflam- 
mation of  a  distant  part,  as  the  heart  in  ulcerative  endocarditis. 
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Plastic  or  adhesive  arteritis  has  already  been  discussed  under  the 
Healimj  of  Arteries.  Of  septic  and  infective  arteritis  all  that  need 
be  said  here  is  that  when  due  to  extension  from  the  surrounding 
tissues  it  may  lead  to  the  softening  and  giving  way  of  the  arterial 
walls,  and,  unless  a  clot  forms  above  and  below,  to  haemorrhage; 
whilst  when  due  to  an  embolus  it  may  lay  the  foundation  of  an 
aneurysm,  or  more  rarely,  may  lead  to  the  rupture  of  the  vessel. 
It  is  believed  to  be  the  chief  cause  of  aneurysm  in  children. 

Chronic  arteritis,  familiarly  known  as  atheroma,  mainly  affects 
the  deeper  layers  of  the  intima.  not,  as  a  rule,  the  other  coats. 
Hence  it  is  often  spoken  of  as  endarteritis.  It  is  the  commonest 
disease  of  the  arteries,  and  to  some  extent  is  generally  present  in 
persons  over  forty.  It  is  most  frequent  in  the  aorta  and  large 
vessels,  that  is,  in  those  containing  the  greatest  amount  of  yellow 
elastic. tissue,  and  is  more  often  met  with  in  the  arteries  of  the  lower 
than  m  those  of  the  upper  limb. 

Causes. — Mechanical  strain  or  vascular  tension  is  looked  upon  as 
the  most  frequent  exciting  cause.  Thus  it  is  attributed  to — 1,  occu- 
23ations  necessitating  severe  and  prolonged  exertion ;  2,  the  abuse 
of  alcohol,  which  produces  an  increased  and  forcible  action  of  the 
heart ;  3,  chronic  Bright's  disease,  in  which  the  blood-pressure,  in 
consequence  of  capillary  fibrosis  or  spasm  of  the  arterioles,  is 
increased;  4,  plethora,  in  which  the  arterial  tension  is  also  raised; 
5,  syphilis,  which  is  attended  by  fibroid  change  in  the  small  vessels 
and  consequent  increased  vascular  tension ;  and  6,  gout,  in  that 
it  may  produce  Bright's  disease.  In  addition,  however,  to  the 
increased  vascular  tension,  to  which  the  above-mentioned  conditions 
may  give  rise,  gout,  syphilis,  and,  alcohol  may  also  lead  to  primary 
degenerative  chang^es  in  the  coats  of  the  aituries  in  common  with 
the  degenerations  they  induce  in  the  tissues  generally  throughout 
the  body,  and  hence,  together  with  advancing  age,  and  the  male 
sex,  men  being  more  exposed  to  mechanical  strains  than  women, 
may  be  looked  upon  ^is  predisposing  as  well  as  exciting  causes. 

Pathology. — Arteritis  begins  as  a  small-round-cell  infiltration  of 
the  deeper  layers  of  the  intima — those  next  the  muscular  coat. 
This  gives  rise  to  characteristic  greyish-white,  slightly-elevated, 
tough,  semi-gelatinous  patches  on  the  inner  surface  of  the  vessel. 
The  patches,  which  frequently  begin  around  the  entrance  of  small 
lateral  branches,  increase  by  their  edges,  and  by  coalescing  with 
other  patches,  produce  extensive  tracts  of  the  disease.  The^mflam- 
matory  infiltration  in  xD.nsequence  of  the  absence  of  new  vessels, 
may  undergo — ^1,  fatty;  2,  caJ_carejOus ;  or  3,  fibroid_-d_egenera- 
tion.  1.  The  patches  formerly  grey  become  yellowish- white. 
Breaking  down  into  a  cheesy  mass  or  completely  liquefying  into 
a  puriform  fluid  consisting  of  fatty  debris,  cholesterine-crystals, 
^.nd  minute  oil-di'ops.    The  layers  of  the  intima  next  the  blood 
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are  at  first  continued  unbroken  over  the  fatty  patcli,  which  is 
then  called  an  atheromatous  abscess.  These  layers,  however,  may 
subsequently  give  way,  leaving  the  softened  and  fatty  mass  in 
contact  with  the  blood  (the  athennndfon^  ulcer).  Portions  of  the 
fatty  material  may  now  be  wa.shcd  away  by  the  blood-stream 
and  become  lodged  in  some  of  the  smaller  arteries  and  ca2)illaries, 
where  they  seldom,  however,  do  any  harm,  as  the  emboli  are  non- 
infective.  At  times,  however,  a  larger  vessel  may  become  plugged, 
when  gangrene  may  ensue.  As  the  atheromatous  material  is 
washed  away  by  the  blood,  fibroid  thickening  of  the  external  coat 
and  sheath  of  the  artery  takes  place  opposite  the  base  of  the  ulcer, 
so  preventing  perforation  of  the  artery ;  but  as  the  new  tissue  is 
very  inelastic  it  is  liable  to  yield  to  the  pressure  of  the  blood  and 
an  aneurysm  occur.  2.  Instead  of  the  patch  undergoing  fatty 
softening,  lime  salts  may  be  deposited  in  it.  This  secondary  calci- 
fication must  be  distinguished  from  the  primary  calcification  to 
be  shortly  mentioned.  The  intima  may  be  continued  over  the 
calcareous  patch,  or  it  may  break  away,  leaving  it  exposed  to  the 
blood  current,  thus  constituting  a  nidus  for  the  deposition  of  fibrin 
and  the  formation  of  a  thrombus,  portions  of  which  again  in  their 
turn  may  be  washed  away  by  the  blood  and  form  emboli.  3.  The 
small-cell-infiltration  in  the  inflamed  patch  instead  of  undergoing 
either  of  the  former  changes  may  advance  to  the  i^roduction  of 
fibrous  tissue,  and  dense  fibroid  thickening  result. 

The  effects  of  chronic  arteritis. — 1 .  The  artery  may  become  dilated, 
elongated,  and  tortuous  ;  2,  it  may  yield  at  the  atheromatous  patch, 
producing  an  aneurysm ;  and  3,  it  may  rupture  under  violence.  In 
addition  to  the  above  effects  depending  upon  the  loss  of  elasticity  of 
the  vessel,  thrombosis  and  embolism  may  occur  as  already  stated, 
and  give  rise  to  gangrene,  aneurysm,  or  rupture. 

Signs. —Exce-pt  in  the  superficial  vessels,  where  atheroma  is  pro- 
ductive of  rigidity  and  a  tortuous  condition  of  the  artery,  it  gives  no 
special  evidence  of  its  presence. 

Syphilitic  artepitis.  is  the  term  applied  to  a  fibroid  change 
occurring  chiefly  in  the  smaller  arteries  during  the  later  stages  of 
syphilis.  It  is  most  common  in  the  arteries  of  the  brain.  The  change 
consists  in  an  extensive  infiltration  of  small  round  cells,  which  later 
become  developed  into  an  imperfect  fibrous  tissue.  The  inner  coat 
is  chiefly  affected,  and  becomes  greatlyjthickened,  so  that  the  lumen 
of  the  vessel  is  almost  or  entirely  obliterated.  The  outer  coat  is 
likewise  implicated,  but  to  a  less  extent,  while  the  muscular  coat 
either  escapes,  or  is  merely  encroached  upon  by  the  cells  infiltrating 
the  inner  coat.  The  disease  is  very  .ghronic,  and  may  terminate 
in  thrombosis,  or  may  lead  to  the  formation  of  an  aneurysm. 

Oblitepative  arteritis,  so  called,  is  a  rare  disease,  charac- 
terized by  great  pain  spreading  up  the  course  of  the  artery,  loss  of 
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pulse  in  the  vessel,  and  often  gangrene  of  the  part  supplied  by  it. 
Its  pathology  is  not  known,  but  there  is  evidence  that  j^oints  to 
its  depending  more  on  some  nerve  change  than  on  an  inflammation 
of  the  artery  itself. 

PiiiMARY  DEGENERATION  OF  ARTERIES. — AYc  have  already  seen 
that  fatty,  calcareous,  and  fibroid  degeneration  may  follow  chronic 
endarteritis.  These  changes  may,  however,  occur  as  primary  affec- 
tions, and  ma}'"  next  be  considered. 

Frimary  fatty  degeneration  begins  in  the  superficial 
intima,  immediately  under  the  endothelium.  It 
takes  the  form  of  yellowish-white  patches,  very 
slightly  projecting  into  the  vessel.  The  patches 
can  be  readily  stripped  off  from  the  deeper  layers, 
which  when  thus  exposed  are  found  healthy; 
whereas,  in  atheroma,  it  is  the  deeper  layers 
which  are  the  seat  of  the  disease.  The  disease 
is  attended  with  no  signs,  and  is  of  little  practical 
interest. 

Primary  calcification  is  of  more  importance. 
It  should  be  distinguished  from  calcification 
occurring  as  a  secondary  change  in  endarteritis. 
Primary  calcification  begins  in_  the  _ circular 
nmscular  fibres  of  the  middle,  coat,  and  is  more 
common  in  the  smaller  than  in  the  larger  arteries, 
and  in  those  of  the  lower  than  in  those  of  the 
upper  extremity.  It  is  a  disonsf  of  advancing 
age,  and  is  a  frequent  cause  of  senile  gangrene 
in  that  the  arteries  are  (•ouN  ei  ted  into  rigid  tubes 
and  the  circulation  through  them  is  in  conse- 
quence greatly  impeded.  Thrombosis,  moreover, 
is  very  liable  to  occur.  In  primary  calcification 
the  lime  salts  aie  deposited  in  the  form  of  rings 
(Fig.  93)  instead  of  in  irregular  patclu's  as  in  secondary  calcification. 

Fihroid  degeneraf  ion . — I'or  a  description  of  this  a  work  on  Medicine 
must  be  consulted. 


Fig.  93.— Primary 
calcification  of 
arteries.  (St. 
Bartholomew's 
Hospital  Mu- 
seum.) 


ANEURYSM. 

An  aneurysm  is  a  tumour  containing  blood  and  communicating 
with  the  interior  of  an  artery.  Aneurysms  may  be  divided  into  two 
main  classes,  the  spontaneous,  which  are  the  result  of  disease  of  the 
arterial  walls,  and  the  traumatic,  which  are  due  to  a  direct  injury 
of  the  artery  and  extravasation  of  blood  into  the  tissues.  Here 
the  spontaneous  only  will  receive  attention.  The  traumatic  are 
described  under  Injuries  of  Arteries  (p.  192). 

Spontaneous  aneurysm. — Cause. — ^  Aneurysms  are  most  common 
at  that  age  when  the  coats  of  the  arteries  are  liable  to  be  weakened 
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by  disease  whilst  tlie  muscular  system  is  still  vigorous,  and  are  chiefly 
met  with  among  those  whose  occupations  subject  them  to  sudden  or 
irregular  strains.  Hence  the  frequency  with  which  they  occur  in 
soldiers,  sailors,  and  the  labouring  classes,  and  in  men  rather 
than  in  women.  The  chief  predisposing  causes  are — 1,  atheroma, 
whereby  the  coats  of  the  artery  are  softened  and  unable  to  resist 
an  increased  expansile  pressure  of  the  blood;  and  2,  emhoh'sm, 
which  may  lead  to  inflammatory  changes,  and  consequent  weakening 
of  the  arterial  walls  immediately  above  the  embolus.  Thus  the 
conditions  which  induce  atheroma  and  embolism  may  also  be 
considered  as  predisposing  causes  of  aneurysm.  Of  these,  however, 
syphilis,'"  the  abuse  of  alcohol,  continued  vascular  strain,  and 
ulcerative  endocarditis  may  be  especially  mentioned.  Syphilis  is 
by  far  the  most  common  cause  of  aneurysm  in  women.  The 
exciting  causes  are  such  as  produce  the  rupture  or  jdelding  of  the 
diseased  coats,  either  (a)  by  direct  mechanical  violence,  or  [h)  by 
increased  blood-pressure  in  the  vessel  owing  to  violent  and  sudden 
action  of  the  heart  and  obstruction  by  muscular  contraction  of  the 
capillary  flow.  Hence,  blows  or  strains,  mental  emotion,  and 
violent  and  sudden  exertion  of  all  kinds  may  be  mentioned  as 
exciting  causes. 

Process  of  formation. — An  aneurysm  may  be  formed  in  several 
ways  : — 1.  By  the  simple  dilatation  of  a  diseased  portion  of  an  artery 
due  to  the  yielding  of  the  softened  coats  to  the  exj^ansile  force  of 
the  blood  current.  2.  By  the  giving  way  of  the  internal  and  middle 
coats  at  the  diseased  spot,  and  the  yielding  of  the  external  coat  to 
the  force  of  the  blood.  This  is  the  commonest  way  in  which  an 
aneurysm  is  formed — the  elastic  fibres  of  the  internal  coat  as  the 
result  of  the  atheroma  soften  and  break  down,  the  middle  coat  gives 
way,  and  the  external  coat,  unable  to  resist  the  blood-pressure,  is 
bulged  out,  forming  the  sac  of  the  aneurysm.  3.  By  the  giving  way 
of  all  the  coats  at  the  diseased  spot  and  escape  of  the  blood  into  the 
tissues  which  become  condensed  around  it  to  form  a  sac.  4.  By 
the  giving  way  of  the  external  and  middle  coats,  and  the  protrusion 
of  the  internal  coat  through  them  (very  rare) ;  and  5.  By  the  giving 
way  of  the  internal  and  part  of  the  middle  coats,  and  extravasation 
of  the  blood  b^ween  the  layers  of  the  middle  coat. 

Structure  of  an  aneurysm. — An  aneurysm  consists  of  a  sac  audits 
contents.  The  sac  may  consist— (1)  of  all  the  coats  of  the  artery, 
Fig.  94,  A  and  B ;  (2)  of  the  external  coat  only,  Fig.  94,  c ;  (3)  of 
condensed  tissues  external  to  the  artery,  Pig.  94,  e;  (4)  of  the 
internal  coat  only  (very  rare),  Pig.  94,  D  ;  (5)  of  the  separated  layers 
of  the  middle  coat,  between  which  the  blood  has  been  forced,  with 
the  external  and  internal  coats  on  either  side  (dissecting  aneurysm), 
Pig.  94,  E.  The  practical  point,  however,  to  be  borne  in  mind,  is 
that  it  is  only  while  the  aneurysm  is  small,  and  then  by  dissection 
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alone,  that  these  distinctions  can  be  made ;  and  that  as  the  aneurysm 
increases  in  size  the  tissues  around  become  condensed  and  blended 
with  the  sac,  which  may  finally  be  formed  almost  or  entirely  of  these 
tissues.  The  contents  of  the  sac. — When  an  aneuiysm  is  first  formed, 
the  sac  only  contains  fluid  blood ;  fibrin,  hoyfever,  is  gradually 
deposited  from  the  blood  in  concentric  layers  upon  the  internal 
surface  of  the  sac,  so  that  after  it  has  existed  some  time,  the  con- 
tents are  partly  solid  laminated  fibrin,  and  j)artly  coagulated  and 
fluid  blood.  Next  the  wall  of  the  sac  the  fibrin  is  laminated,  firm 
and  com2^ressed,  and  of  a  yellowish-white  coloui- ;  but  towards  the 
mouth  of  the  sac  it  becomes  softer  and  moister,  and  of  a  reddish 
colour;  whilst  that  in  contact  with  the  fluid  blood  merely  resembles 
ordinary  blood  coagulum.  In  an  anem-ysm  that  has  been  cured, 
the  whole  sac  will  generally  be  found  thus  filled  witli  laminated  clot, 
which  has  been  aptly  likened  to  the  appearance  iiresented  by  the 
section  of  an  onion  (Fig.  95).    Whore  the  cure  has  taken  place  in  a 
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FiQ.  94. — Diagram  illusti-ating  the  structarc  of  an  aneurysm. 


few  hours,  it  is  probable  that  the  greater  part  of  the  material  filling 
the  sac  is  merely  blood  coagulum,  as  in  such  instances  the  time 
would  probably  be  too  short  for  filnin  to  be  dei)Osited. 

Classificatiox.— Spontaneous  aneurysms  may  be  divided  into 
the  fusiform,  the  sacculated,  and  the  dissecting. 

1.  A  fusi/crm  (iiiriirijsni  is  a  dilatation  of  the  whole  circumference 
of  a  portion  of  an  artery.  The  sac  consists  of  all  three  coats,  and 
is  continuous  witli  tlie  lumen  of  the  artery  at  each  end  (Fig.  94,  a). 
The  dilated  portion  of  the  artery  is  also  elongated,  as  is  well  seen 
in  aneurysms  of  the  arch  of  the  aorta,  where,  in  consequence  of 
such  elongation,  the  three  primary  branches  are  much  further 
apart  than  normal  (Fig.  95).  Fusiform  aneurysms  are  most 
common  in  arteries  that  contain. inuch  yellow^ elastic  tissue,  as  the 
aorta  and  its  primary  brandies  and  the  contiguous  portions  of  the 
iliac  and  femoral  arteries.  They  often  attain  a  large  size,  and 
ifter  they  haye  existed  some  time  frequently  become  sacculated 
:rom  the  unequal  yielding  of  their  walls.  The  walls  themselves, 
"though  sometimes  thinned,  are  more  often  thickened,  and  are 
tiighly  atheromatous.    Laminated  fibrin  is  seldom  found  in  them, 
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as  the  circulation  does  not  as  a  rule  become  sufficiently  retarded  to 
allow  of  its  deposition. 

2.  A  sacculated  aneurysm  is  one  in  which  dilatation  occurs  in  part 
of  the  circumference  of  the  artery  only  (Fig.  94,  B,  c,  and  d).  It 
may  consist  of  all  three  coats ;  but  much  more  often  the  internal 
and  middle  coats  give  way,  and  it  is  formed  of  only  the  external 
coat,  or  after  it  has  existed  some  time,  chiefly  of  the  condensed 
cellular  tissue  around.  According  as  all  three  coats  are  or  are  not 
present,  the  aneurysm  was  formerly  spoken  of  as  true  or  false.  As, 


Fig.  95. — Laminated  appearance  of  the  clot  filling  a  consolidated  aneurysm  of 
the  arch  of  the  aorta,    (St.  Bartholomew's  Hospital  Museum. ) 

however,  it  is  only  the  smallest  aneurysms  that  can  consist  of  all 
three  coats,  the  true  aneurysm  could  hardly  bo  said  ever  to  occur, 
and  all  sacculated  aneurysms  were  then  called  false— the  absui-dity 
of  which  is  self-evident.  As  these  aneurysms  increase  in  size,  the 
sac  comes  to  consist  almost  entirely  of  the  tissues  around.  Whilst 
they  are  still  enclosed  by  one  of  the  coats  of  the  artery,  they  are 
sometimes  called  circumscribed,  and  after  all  the  coats  have  given 
way,  consecutive  or  diffused  (Fig.  94,  f).  As  the  term  diffused, 
however,  is  sometimes  applied  to  a  leaking  or  ruptured  aneurysm, 
it  had  better  be  discontinued.  Nearly  all  sacculated  aneurysms, 
when  they  have  existed  some  time,  are  of  the  consecutive  variety, 
and  usually  contain  a  considerable  amount  of  laminated  fibrin. 

3.  A  dissecting  aneurysm  is  one  in  which  the  internal  coat  of  the 
artery  an^  part  of  the  middle  coat  have  given  way,  and  the  blood 
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has  been  forcod  between  tlie 
tw^^layci's  (jf  tlie  iiiiddle  coat 
for  a  variable  (Ti.stancc  x^^ii'^dlel 
to  the  eourse  of  the  artery 
(]?ig,s.  94,  E,  and  96).  It  is 
most  frequent  in  the  arch  and 
thoracic  j)ortion  of  the  aorta. 
The  blood  may  remain  be- 
tween the  layers  of  the  middle 
coat,  or  it  may  escape  through 
a  rupture  of  the  external  coat 
into  the  tissues  around,  or 
through  a  rupture  of  the  in- 
ternal coat  lower  down  the 
course  of  the  vessel  into  the 
lumen  of  the  artery. 

Terminations. — An  aneu- 
rysm may  terminate  in  S23on- 
taneous  recovery  or  in  death. 

Spontaneous  recovery  may 
take  place  : — -A.  By  the  gradual 
deposit  of  fihrin  from  the  hlood 
in  a  laminated  manner  on  the 
walls  of  the  sac,  so  that  the 
aneiuysm  is  completely  con- 
solidated (Fig.  97,  a),  and  sub- 
sequently by  condensation 
and  shrinking  becomes  con- 
verted into  a  small  nodular 
mass  of  fibrous  tissue.  The 
artery  under  such  circum- 
stances ;may  remain  pervious, 
or  become  converted  into  a 
fibrous  cord  as  far  as  the  first 

Fig.  96. — A  dissecting  aneurysm  of 
the  aorta.  The  internal  and 
middle  coat  have  given  way  one 
inch  above  the  valves,  and  the 
blood  has  separated  the  outer  coat 
from  the  middle  the  whole  length 
of  the  aorta,  and  has  extended 
between  the  coats  of  the  left 
common  and  external  iliac,  ex. 
External  coat,  m,  middle  coat, 
INT.  internal  coat.  (St,  Bartho- 
lomew's Hospital  Museum,  No. 
1464,  a  and  b.) 
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collateral  branch  above  and  below  the  seat  of  the  aneurysm.  Such 
a  favourable  termination  may  be  brought  about  by  the  retardation 
of  the  blood  current  induced  by — (1)  the  lowering  of  the  heart's 
action;  (2)  the  pressure  of  the  aneurysm  on  the  artery  above  its 
opening  into  the  sac  (Fig.  97,  c) ;  (3)  the  ^^Lrtial  blocking  of  the 
mouth  of  the  sac  with  a  piece  of  detached  coagulum ;  (4)  the 
impaction  of  a  piece  of  clot  in  the  artery  below  the  mouth  of  .the 
sac  (Fig.  97,  b)  ;  (5)  the  pressure  of  another  aneurysm  or  of  a 
tumour  upon  the  artery  above  the  sac  or  on  the  sac  itself ;  (6)  the 
aneurysm  rupturing,  and  the  effused  blood  compressing  the  artery 
leading  to  the  aneui-ysm.  b.  By  the  filMnq  of  the  sac  luiih  ordinary 
coagulum,  thepassiue  clot  as  it  is  called,  in  contradistinction  to  the 
deposit  of  laminated  fibrin  {the  active  clot).  This  coagulation  of 
the  blood  in  the  sac  may  be  brought  about  by — (1)  the  complete 


Fig.  97. — Diagram  to  show  methods  of  spontaneous  cure  of  aneurysm. 
A,  by  laminated  fibrin  {active  clot),  b  by  plugging  of  artery  below,  c  by 
pressure  of  aneurysm  on  artery  above  mouth  of  sac,  d.  by  plugging  of  mouth 
of  sac  and  formation  of  ordinary  coagulum  (passive  clot). 

blocking  of  the  mouth  of  the  sac  by  a  piece  of  detached  clot 
(Fig.  97,  T>),  or  (2)  the  complete  plugging  of  the  artery  above 
and  below  the  aneurysm.  The  clot  may  then  undergo  the  ordinary 
changes  that  occur  in  the  so-called  organization  of  blood -clot  and 
be  converted  into  fibrous  tissue.  c.  By  th-e  mfjammcdjoTi  and 
sloughing  of  the  sac  and  the  plugging  of  the  artery  above  and  below 
with  clot  and  the  subsequent  changes  described  under  the  spon- 
taneous arrest  of  haemorrhage. 

A  fatal  termination  may  be  brought  about  by — 1 ,  ruptm-e  of  the 
sac;  2,  inflammation  and  sloughing  of  the  sac  attended  by  haemor- 
rhage ;  3,  pressure  upon  important  parts ;  4,  gangrene  due  to  the 
obstruction  to  the  circulation  in  consequence  of  the  large  size  of 
the  aneurysm,  or  to  the  plugging  of  a  large  vessel  by  a  portion 
of  detached  clot ;  5,  general  constitutional  disturbance.  Euptm^e 
when  it  occurs  into  a  serous  cavity  is  generally  by  a  rent  or  fissure ; 
into  a  mucous  canal,  by  a  small  round  ulcerated  opening ;  on  to 
a  cutaneous  surface,  by  sloughing  of  the  skin  covering  the  sac. 
In  the  first  case  the  rupture  is  generally  rapidly  fatal  from  exces- 
sive hcemorrhage ;  in  the  last  two,  as  a  rule,  only  after  repeated 
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hGemorrliages,  the  slough  having  at  first  a  tendency  to  cause  the 
coagulation  of  the  blood  and  block  the  opening. 

Pressure  effects. — The  pressure  of  the  sac  of  an  aneurysm  may 
cause — 1,  inflammation  and  condensation  of  the  parts  around, 
which  thus  become  blended  with  the  sac  ;  2,  diminution  or  oblitera- 
tion of  the  lumen  of  a  large  vein ;  and  hence  J3,  oedema  and 
dilatation  of  the  superficial  veins ;  4,  iiritation  or  interruption  of 
the  conducting  power  of  nerves  giving  rise  to  pain,  spasm,  or 
paralysis ;  5,  erosion  of  the  bones  and  cartilage  ;  6,  obstruction 
of  the  oesophagus,  trachea,  or  thoracic  duct. 

Eff'eds  on  the  circulation. — IlypertrojDhy  of  the  left  ventricle  of  the 
heart ;  obstruction  of  vessels  and  enlargement  of  the  anastomotic 
channels  ;  syncope,  and  gangrene. 

Symptoms  and  signs  of  external  aneurysm. — The  attention 
is  usually  first  drawn  to  the  disease  by  pain,  swelling,  and  a  feeling 
of  muscular  weakness,  or  by  a  stiffness  in  a  joint.  On  examination 
a  tumour-  is  discovered  in  the  course  of  the  main  artery.  It 
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Fig.  98. — Sphygmographic  tracing  of  the  pulse  in  an  artery  below  an 
aneurysm  (b)  compared  with  that  of  the  pulse  on  the  sound  side  (a). 
(After  Mahomed.) 

pulsates,  and  the  pulsation  is  expansile,  that  is,  on  i^lacingthe  hand 
upon  the  aneurysm,  it  is  felt  at  each  systole  of  the  heart  to  enlarge 
in  every  direction,  or  if  the  hands  are  placed  on  either  side  of  the 
tumour,  they  are  seen  to  be  slightly  sej^arated  at  each  pulsation. 
If  the  artery  on  the  cardiac  side  of  the  tumour  can  be  compressed, 
the  pulsation  of  the  tumour  is  felt  to  cease,  and  the  tumour  itself 
to  become  perceptibly  smaller  and  less  tense.    On  cessation  of  the 
pressure,  however,  it  quickly  fills  again  in  two  or  three  forcible 
pulsations,  and  resumes  its  former  characters.     On  raising  the 
limb  the  pulsation  is  less  forcible ;  on  lowering  the  limb  more 
forcible,  the  tumoru-  at  the  same  time  becoming  more  tense. 
The  pulse  below  the  tumour  is  smaller  on  the  affected  than  on 
the  _8()und  side,  and  a  sphygmographic  tracing,  if  taken,  shows 
the   pulse  is  dckiyed  on  the  diseased  ^ side  and  dinimished  in 
force,  the  tracing  being  less  sibrupt  in  its  rise  and  more  rounded 
(Fig.  98,  b).    On  listening  with  the  stethoscope,  a  bruit  is  heard  in 
most  cases.    In  consequence  of  pressure  on  the  vein  corresponding 
to  the  artery,  there  is  often  oedema  of  the  part  below,  and  some- 
times varicosity  of  the  superficial  veins. 
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In  internal  aneurysms,  no  tumour  may  be  felt ;  the  signs  are 
then  often  obscure,  and  the  diagnosis  will  depend  upon  the  effects 
the  aneurysm  produces  by  pressing  upon  important  parts.  Thus 
in  thoracic  aneurysms,  there  may  be  pain,  dyspnoea,  dysphagia, 
cough,  aphonia,  dilatation  of  the  pupil  on  one  side,  enlargement 
of  the  superficial  veins,  and  oedema  of  one  arm ;  signs  readily 
explainable  by  the  pressure  on  the  nerves,  trachea,  bronchi,  oeso- 
phagus, and  arteries  and  veins  of  the  thorax.  But  for  a  more 
detailed  account  of  the  symptoms  of  internal  aneurysm,  a  work  on 
Medicine  must  be  consulted. 

The  signs  of  an  a^ieurysm  undergoing  spontaneous  cure  are  usually 
obvious.  The  tumour  decreases  in  size,  becomes  harder,  and  the 
pulsation  in  it  gets  gradually  less  and  finally  ceases.  At  times 
a  rapid  cure  may  ensue  ;  the  pulsation  then  ceases  suddenly,  and 
the  tumour  is  felt  to  be  hard,  the  patient  often  complaining  of  great 
pain  at  the  moment  of  consolidation. 

The  signs  of  a  leaking  aneurysm,  i.e.,  an  aneurysm  in  which  blood 
is  beginning  to  be  slowly  effused  into  the  tissues,  are  as  follows  : — 
The  pulsation  is  less  distinct,  the  outline  of  the  tumour  less 
circumscribed,  the  growth  progressive,  and  the  pressure-signs 
are  more  urgent. 

The  signs  of  sudden  rupture  of  an  aneurysm.—!.  If  the  rupture 
is  into  a  serous  cavity,  the  signs  are  those  of  internal  haBmorrhage, 
rapidly  followed  by  death.  2.  If  into  a  mucous  canal  there  will  be 
sudden  hsemojDtysis  in  the  case  of  the  trachea  or  bronchus,  hsema- 
temesis  in  the  case  of  the  oesophagus  or  stomach,  meliena,  if  the 
patient  lives  long  enough,  in  the  case  of  the  intestines.  3.  If  the 
blood  is  effused  into  the  tissues,  there  will  be  pain,  faintness,  loss 
of  pulsation  and  bruit,  rapid  increase  in  the  size  of  the  swelling, 
oedema,  coldness,  and  cessation  of  the  pulse  in  the  parts  below, 
followed  by  increasing  syncope  from  loss  of  blood,  or  if  death  does 
not  soon  occui%  by  gangrene.  4.  Eupture  externally  is  very  rare  ; 
the  signs  are  evident. 

^  Diagnosis. — An  aneurysm  may  have  to  be  diagnosed  from 
simple  dilatation  of  an  artery,  an  abscess  or  tumour  over  an 
artery,  a  pulsatile  tumour  of  bone,  and  enlargement  of  the  thyroid 
gland.  In  a  simple  dilatation,  there  is  an  absence  of  bruit.  In  an 
ahscess  or  tumour  over  an  artery,  the  pulsation  is  not  expansile,  there 
is  no  bruit,  and  the  swelling  is  not  emptied  or  made  less  tense  on 
compressing  the  artery  above.  A  tumour  can  often  be  lifted  from 
the  vessel.  In  the  case  of  an  abscess,  there  will  probably  be  a 
history  or  signs  of  previous  inflammation.  In  a  tumour  raising 
an  artery  over  it,  the  pulsation  is  only  felt  in  the  course  of  the 
artery,  and  there  is  no  expansile  pulsation  in  the  swelling.  In 
pidsatile  tumour  of  lone,  the  pulsation  is  not  equally  expansile  all 
over ;  and  although  pulsation  is  stopped  on  compressing  the  artery 
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above,  the  swelling  does  not  become  smaller  like  an  aneurysm,  or 
refill  on  removal  of  the  pressure  in  two  or  three  beats  of  the  heart. 
Portions  of  expanded  bone  may  also  be  felt  in  parts  of  the  tumour, 
and  there  may  be  glandular  enlargement  and  other  signs  of  malig- 
nancy. From  an  enlarged  thyroid  gland,  a  carotid  aneurysm  may 
be  distinguished  by  the  gland  moving  with  the  larynx  on  deglu- 
tition. In  very  rare  instances  there  may  b^  no_  pja]  satiori  Jn_jj^ 
aneurysm .  I  have  met  with  such  a  case  myself.  The  diagnosis 
from  a  solid  tumour  is  then  very  difficult  if  not  impossible  without 
an  exploratory  incision. 

Treatment. — In  no  disease,  perhaps,  has  an  accurate  know- 
ledge of  its  pathology  done  more  to  ensure  success  in  treatment 
than  in  aneurysm.  The  older  surgeons,  believing  that  the  clot 
possessed  vicious  properties,  directed  their  efforts  to  the  emptying 
of  the  sac ;  and  it  was  not  until  the  fact  became  fully  recognized 
i  that  Nature's  method  of  curing  an  aneurysm  was  by  filling  the  sac 
;  with  organizable  clot,  that  the  lamentable  results  attending  the 
1  treatment  of  aneurysm  in  olden  times  gave  place  to  the  brilliant 
successes  of  modern  surgery.  The  treatment  at  the  present  day 
is  therefore  directed  rather  to  aiding  or_  promoting  Natui^e's  efforts 
than  to  thwarting  them.  Thus,  the  modern  surgeon,  by  means  of 
I  rest,  low  diet,  recumbency,  and  certain  medicines,  endeavours  to 
lessen  the  force  of  the  blood-current  through  the  sac,  and  thus  to 
aid  Nature  in  the  deposition  of  laminated  fibrin.  By  compression 
or  ligature  of  the  artery  between  the  aneurysm  a  ad  the  heart  he 
aims  at  diminishing  the  flow  of  blood  through  the  artery  leading 
to  the  aneurysm,  and  in  this  manner  seeks  a  like  result.  By 
marupulation  and  the  use  of  the  distal  ligature,  he  endeavours  to 
copy  the  method  of  spontaneous  cure  that  is  sometimes  brought 
about  by  the  plugging  of  the  artery  beyond  the  aneurysm ;  by 
fle.rion,  he  imitates  Nature's  method  of  cure  by  the  x^ressure  of 
the  aneurysm  itself  on  the  artery  either  above  or  below  the  sac  ; 
whilst  by  excision  he  may  be  said  in  a  sense  to  adopt  the  occasional 
method  of  sj)ontaneous  cure  seen  in  the  sloughing  away  of  the 
whole  aneurysm.  The  treatment  of  aneurysm,  therefore,  may  be 
divided  into  the  medical  or  general,  and  the  surgical  or  local. 

Medical  treatment. — Both  internal  and  external  aneurysms  have 
been  cured  by  medical  treatment  alone.  Indeed,  in  some  forms 
3f  internal  aneurysm,  it  is  the  only  means  at  our  command.  In 
3xternal  aneurysms,  however,  local  treatment  in  addition  is  nearly 
ilways  expedient  or  necessary.  Absolute  rest,  both  bodily  and 
nental,  should  be  enjoined;  the  patient  must  lie  in  bed,  and  must 
lot  move  for  any  purpose  whatever,  not  even  to  feed  himself.  The 
liet  should  be  limited  in  quantity,  un stimulating  but  nutritious  in 
quality,  and  the  fluid  portion  restricted  as  much  as  possible.  The 
ollowing  diet  scale  is  advised  by  Mr.  Jolliffe  Tufnell : — Bread 
w.  T 
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and  butter,  4  ozs. ;  meat,  3  ozs. ;  potatoes,  3  ozs. ;  fluid,  8  ozs.  in 
the  twenty-four  hours.  Small  repeated  bleedings,  where  there 
is  excessive  action  of  the  heart,  or  the  patient  is  plethoric,  may 
occasionally  be  useful.  Medicines  seem  to  have  little  efficacy, 
but  iodide  of  potassium  in  large  doses,  acetate  of  lead,  aconite, 
and  digitalis  have  been  recommended,  either  for  promoting  the 
coagulation  of  the  blood  or  retarding  the  heart's  action.  Where 
there  is  a  history  of  syphilis,  iodide  of  potassium  should  certainly 
be  given. 

Surgical  treatment, — In  all  suitable  cases  of  external  aneurysm 
pressure,  when  it  can  be  applied  between  the  aneurysm  and  the 
heart,  should  first  be  tried,  aided  under  certain  circumstances  by 
the  method  of  flexion.  But  these  failing,  or  appearing  unsuitable, 
the  artery  should  be  tied,  if  practicable,  on  the  proximal  side,  or 
the  whole  aneurysm  may  be,  under  certain  circumstances,  excised. 
Where  pressure  or  ligature  cannot  be  used  on  the  proximal  side, 
as,  for  instance,  in  aneurysms  at  the  root  of  the  neck,  it  becomes 
a  question  whether  we  should  try  distal  pressure  or  ligature, 
scratching  the  wall  with  needles  (il^rtce^^;e?^^_mf^^(i),  manipula- 
tion, galvano-j)uncture,  coagulating  injections,  or  the  introduction 
of  wire  or  horsehair ;  or  fall  back  on  medical  means  alone.  In 
some  varieties  of  traumatic  aneurysm,  and  in  certain  forms  of 
aneurysm,  as  gluteal,  where  a  ligature  of  the  artery  at  a  distance 
from  the  sac  is  attended  with  excessive  risk,  it  may  even  be 
expedient  to  resort  to  the  old  method  of  opening  the  sac,  turning- 
out  the  clot,  and  securing  both  ends  of  the  bleeding  vessel  by 
ligature.  Each  of  these  methods  requires  discussion.  Before 
resorting  to  surgical  methods,  however,  the  circulation  through 
the  aneurysm  should  have  been  previously  quieted  as  much  as 
possible  by  rest,  recumbency,  restriction  of  the  diet,  and  regula- 
tion of  the  secretions.  Where  the  aneurysm  is  on  an  artery  of 
the  lower  extremity,  any  embarrassment  of  the  venous  cii'culation 
and  consequent  oedema  that  may  be  present  should  be  lessened  or 
removed  by  elevating  and  lightly  bandaging  the  limb. 

Pressure. — This  method  of  treating  aneuiysm  was  known  to 
the  older  surgeons,  but  in  consequence  of  their  efforts  being 
directed  either  to  the  emptying  of  the  sac  by  direct  pressure  upon 
it,  or  to  the  obliteration  of  the  artery  leading  to  it  by  adhesive 
inflammation,  it  was  attended  with  such  unfavourable  results  that 
it  fell  into  disuse.  To  the  Dublin  surgeons,  who  recognized  the 
fact  that  it  was  not  necessary  to  obliterate  the  artery  in  order  to 
cause  consolidation  of  the  aneurysm,  is  due  in  chief  part  the  credit 
of  reviving  treatment  by  pressure.  The  object  of  pressure  as  now 
employed  is  to  produce  consolidation  of  the  aneurysm  by  the 
formation  of  either  alaminated  or  an  ordinary  coagulum.  The 
methods  of  bringing  this  about  may  be  considered  under  1,  direct 
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pressure  on  the  aneurysm ;  and  2,  indirect  pressure,  either  on  the 
artery  above,  on  the  artery  below,  or  on  both  simultaneously. 

1.  Direct  pressure  is  now  seldom  used,  except  in  as  far  as  flexion 
may  be  considered  as  in  part  a  method  of  direct  pressui^e,  although 
several  successful  cases  have  of  late  been  reported.  It  will  not 
receive  further  notice. 

2.  ^f^^iec^  j^ressitre,  whether  applied  to  the  aii,ery  above,  the  artery 
below,  or  to  b_oth  at  the  same  time,  may  be  considered  under 
the  heads  of — (a)  Digital  j^ressure.  (6)  Instmmental  pressure, 
(c)  Pressure  by  Esmarch's  bandage,  (d)  Pressiu"e  by  flexion  of 
the  limb. 

(a)  IHjjifjil  'pressure,  wliero  it  can  bo  applied  to  the  artery  on  the 
p^roximal  widi'  at  soiiio  distance  from  the  .sac,  is  undoubtedly  the 
safest  and  pi'obably  best  method  of  treating  an  aneurysm ;  and  it 
is  the  one,  other  things  being  favourable,  which  should  usually  first 
be  tried.  There  are  some  surgeons,  however,  who,  now  that  the 
healing  of  the  wound  for  the  ligature  of  an  artery  can  practically 
be  assured  by  the  first  intention,  prefer  ligature  to  pressure  as  the 
more  certain  though  perhaps  the  more  risky  method.  The  advan- 
tages claimed  for  digital  pressure  are — 1,  that  it  causes  less  j)ain 
than  other  forms  of  jDressure ;  2,  that  the  artery  can  be  compressed 
with  little  or  no  interference  with  the  venous  circulation  ;  13,  that 
it  is  less  liable  to  injure  the  tissues;  and  4,  that  in  common  with 
other  methods  of  pressure,  it  does  not  expose  the  patient  to  the 
dangers  of  an  open  wound.  Pressure  treatment  requires  a  relay  of 
intelligent  assistants,  acting  in  pairs  and  alternately  compressing 
the  artery  for  about  ten  minutes  at  a  time.  Whilst  one  presses 
the  artery,  the  other  should  have  his  hand  on  the  aneurysm,  to 
ascertain  if  pulsation  is  being  properly  controlled.  The  fingers  of 
the  one  assistant  should  not  be  removed  till  the  other  has  taken 
his  place,  as  the  artery  must  on  no  account_escape  compression  for 
a_single  moment.  The  pressure  of  the  fingers  may  be  aided  by 
a  shot-bag,  and  the  spot  at  which  pressure  is  applied  may  be 
slightly  varied  from  time  to  time.  Opinions  differ  as  to  whether 
the  circulation  should  be  completely,  or  only  partially,  sto2:»ped 
through  the  artery,  and  whether  the  pressure  should  be  continued 
both  day  and  night,  or  only  during  the  day.  Aneurysms  have 
been  cured  by  digital  pressure  in  a  few  hours,  but  some  days  are 
usually  necessary ;  and  to  obtain  success,  much  care  and  attention 
to  detail  is  required. 

[h]  Instritrnenial  pressure  may  be  applied  so  as  only  partially  to 
control  the  circulation  through  the  artery,  and  thus  induce  the 
gradual  obliteration  of  the  aneurysm  by  the  deposit  of  laminated 
fibrin  in  the  sac  {slow  pressure)  ;  or  it  may  be  applied  so  as  to  com- 
pletely control  the  flow  of  blood  through  the  vessel,  and  induce 
rapid  coagulation  in  the  sac  [ixtpnd  pressure).    The  latter  method 
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can  only  be  done  under  an  ansesthetic,  but  has  been  attended  with 
some  brilliant  results,  especially  in  cases  of  abdominal  aneurysm. 
As  a  rule  for  external  aneurysms,  however,  the  milder  measures 
will  suffice,  and  it  is  a  question  if  these  fail  whether  it  is  not  better 
treatment  to  ligature  the  artery  than  subject;  the  patient  to  further 
attempts  at  cure  by  rapid  pressure.  Both  kinds  of  pressure  may 
be  applied  by  one  or  other  of  the  many  forms  of  compressors  and 
tourniquets  which  have  been  invented  for  the  purpose  (Figs.  99, 
100,  and  101).  It  is  better,  when  possible,  to  apply  the  pressure  to 
one  artery,  though  slightly  varying  its  position,  than  to  change 
from  one  artery  to  another,  as  from  the  superficial  to  the  common 
femoral,  since  by  so  doing  different  sets  of  anastomosing  arteries 
are  enlarged,  and  the  collateral  circulation  may  become  too  free. 
Cases  uKsHifahJe  for  pressure. — 1.  Where  the  aneurysm  is  of  very 


Fig.  99.— De  Carte's         Fig.  100.— Lister's ab-  Fig.  101.— Skey's 

tourniquet.  dominal  tourniquet.  tourniquet. 


large  size,  or  is  rapidly  increasing.  2.  Where  the  sac  is  thin,  con- 
tains but  little  fibrin,  and  appears  likely  soon  to  burst,  3.  Where 
there  is  much  oedema  from  venous  obstruction.  4.  Where  the 
patient  is  of  an  irritable  disposition,  is  intoleranj:  of  pain,  or  has 
been  addicted  to  the  abuse  of  alcohol.  It  is  considered  by  some 
that  even  if  pressure  fails  good  may  have  been  done  by  causing 
a  deposit  of  fibrin  in  the  sac,  and  by  enlarging  the  collateral 
vessels.  By  others  these  advantages  are  thought  to  be  outweighed 
by  the  irritation  and  disappointment  to  the  patient  of  failure,  and 
the  bruising  and  injury  of  the  tissues  at  the  situation  where  the 
artery  will  have  to  be  tied. 

((■)  Pressure  l'>yJEsrrmrcJi]s^  M  (Beid'sjmetjipd)  aims  at  simul- 
taneously compressing  the  artery  above  and  below  the  aneurysm, 
and  thus  causing  the  blood  contained  in  both  the  aneurysm  and  the 
artery  to  coagulate.    The  elastic  bandage,  in  the  case  of  popliteal 
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aneurysm  in  whicli  this  method  of  compression  has  most  often  been 
used,  should  be  evenly  applied  from  the  foot  as  far  as  the  aneurysm ; 
a  turn  should  be  then  made  over  the  tumour,  so  as  only  lightly,  if 
at  all,  to  compress  the  sac,  and  the  bandaging  then  continued 
firmly  half-way  up  the  thigh.  The  bandage  should  be  kept  on  for 
an._hour_to_an  liour  and  a  half.  The  elastic  cord  slioidd  not  be  used 
at  all.  On  rciiioN  iuy  tlL(>  ])andage  digital  pressure  should  be  kept 
up  on  the  iJiaiii  artery  from  thirty-six  to  forty-eight  hours,  so  as  to 
control  the  circulation  and  prevent  the  clot,  while  still  soft,  from 
being  washed  out  of  the  artery  and  sac.  The  patient  must  be  placed 
under  an  ana>sthotic  during  the  use  of  the  bandage,  as  it  causes 
great  pain.  Many  cases  have  been  cured  l)y  this  method;  but  on 
the  other  hand  there  have  been  many  failures,  and  it  is  far  from 
being  unattended  with  danger.  Thus,  gangrene  of  the  limb  and 
rupture  of  the  sac  have  ensued,  and  aneurysms  of  internal  arteries 
have  been  produced  apparently  by  the  prolonged  increase  of  blood- 
pressure  in  the  rest  of  the  arterial  system. 

{d)  Pressure  by  flexwu  (Harfs  method)  consists  in  flexing  the 
limb  so  as  to  compress  the  artery  by  the  aneurysm  in  imitation  of 
that  form  of  spontaneous  cure  which  is  brought  about  by  the  pressure 
of  the  aneurysm  itself  on  the  arterj^  above  and  below.  It  is  obviously 
applicable  to  aneurysms  in  but  very  few  situations,  and  has  been 
most  successful  in  those  of  the  j)opliteal  artery.  It  may  be  used 
either  alone,  or  in  conjunction  with  digital  or  other  pressure,  or 
with  medical  treatment.  This  treatment  causes  much  pain,  and 
can  seldom  be  endured. 

Ligature,  like  pressure,  is  a  very  old  method  of  treatment,  but 
to  Anel  and  John  Hunter  is  duo  the  credit  of  having  placed  it  on  a 
scientific  basis.  The  older  surgeons  laid  02)en  the  sac  and  turned 
out  the  clots,  and  endeavoured  to  staunch  the  haemorrhage  by 
ligaturing  the  artery  above  and  below  the  aneurysm.  Antyllus, 
it  is  true,  applied  his  ligatures  before  opening  the  sac  ;  but  it  was 
not  until  centuries  afterwards  that  Anel  recognized  the  fact  that  it 
was  unnecessary  to  open  the  sac  at  ;dl,  and  tied  the  arter}^  immc- 
cliately  above  the  aneurysm.  Many  years  later  Hunter  perceived 
that  the  more  or  less  complete  stoi)page  of  the  circulation  obtained 
by  Anel's  method  was  not  necessary,  and  that  the  ligature  of  the 
artery  close  to  the  sac  was  attended  with  the  risk  of  secondary 
haemorrhage  and  inflammation  of  the  sac.  He  therefore  applied 
his  ligature  at  a  distance  from  the  aneurysm,  where  he  believed 
moreover  that  the  artery  was  likely  to  be  in  a  healthier  condition. 
For  aneurysms  so  situated  that  a  ligature  cannot  be  placed  on  the 
cardiac  side,  Brasdor  proposed  t3dng  the  trunk  of  the  artery  on  the 
distal  side  of  the  aneurysm ;  whilst  Wardrop  suggested  tying  one 
or  two  of  the  terminal  branches  of  the  artery  on  the  distal  side  of 
the  aneurysm  where  neither  Brasdor' s  opeiation  nor  the  proximal 
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ligature  was  applicable.  Hence  ligature  for  aneurysm  may  be 
applied  (Fig.  102),  1.  On  the  proximal  side  of  the  aneurysm 
either  at  a  distance  [Hunter's  method)  or  immediately  above  it  {AneVs 
method).  2.  On  THE  DJSTAL  SIDE  of  tbe  aneurysm,  either  to  the 
main  trunk  {Brasdor's  method),  or  to  one  or  more  of  the  main 
branches  [Wardroji's  method).  3.  Immediately  aboye  and  below 
the  aneurysm,  either  opening  the  sac  [the  old  o'peratioyi),  or  without 
opening  the  sac  {Antyllus's  method). 

1.  The  proximal  ligature.  A.  Hunter's  method. — This 
operation,  when  applicable,  was  until  recently  the  one  almost 
universally  adopted.  The  chief  merits  claimed  for  it  are — 1.  That 
the  artery  at  the  spot  selected  for  ligature  is  not  only  more  likely 
to  be  healthy,  but  is  also  more  easily  tied  than  the  artery  in  close 
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Fig.  102. — Different  positions  of  hgatuve  for  aneurysm. 

A.  Antyllus's  method  ;  b,  Anel's ;  c.  Hunter's  ;  d.  Brasdor's ;  and 
E.  Wardrop's. 

proximity  to  the  sac,  in  which  latter  situation,  moreover,  its 
anatomical  relations  are  liable  to  be  disturbed  by  the  aneurysm. 
2.  That  the  sac  is  not  interfered  with,  and  hence  is  less  likely  to 
become  inflamed  and  suppurate  ;  and  3.  That  as  several  branches 
will  probably  be  given  off  between  the  ligature  and  the  aneurysm, 
the  circulation  through  the  sac,  though  lessened,  will  not  be 
completely  arrested,  and  the  clot  is  therefore  more  likely  to  have 
a  laminated,  and  hence  a  permanent  character. 

Effects  of  the  2)roximal  ligature. — After  the  successful  application 
of  a  ligature  by  the  Hunterian  method,  the  pulsation  in  the  aneu- 
rysm immediately  ceases,  and  for  a  time  the  circulation  through 
the  limb  is  diminished.  Hence  the  temperature  becomes  lower  and 
the  surface  pale.  Soon,  however,  the  collateral  circulation  becomes 
established,  and  a  faint  pulsation  may  be  felt  again  in  tha  aneurysm ; 
but  this  recurrent  pulsation  usually  grows  less  from  day  to  day, 
and  shortly  ceases,  and  the  aneurysm  slowly  shrinks  and  is  finally 
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absorbed,  or  remains  as  a  sraall,  hard,  fibrous  mass.  The  artery 
leading  to  the  aneurysm  may  remain  j^ervious,  but  it  more  fre- 
quently becomes  obliterated  as  far  as  the  first  collateral  Jbranch 
above  and  below  the  sac.  The  artery  on  either  side  of  the  ligature 
also  becomes  obliterated  as  far  as  the  first 
collateral  branch.  This  condition  of  an  aneu- 
rysm and  artery  after  ligature  is  seen  in  the 
accompanying  diagram  (Fig.  103).  The  blood 
passes  the  ligature  b}^  the  collateral  channels ; 
re-enters  the  artery  below ;  passes  the  obstruc- 
tion where  the  artery  is  closed  at  the  seat  of  the 
anem\ysm,  also  by  collateral  channels  ;  and  then 
again  enters  the  main  artery. 

Treatment  after  ligature. — The  limb  should  be 
completely  swathed  in  the  cotton-wool  and 
flannel  bandages  (which,  before  the  operation, 
should  have  already  been  carried  up  as  far  as 
the  seat  of  the  ligature),  and  kej^t  at  perfect 
rest.  In  the  case  of  popliteal  aneuiysm,  the 
limb  should  be  slightly  raised  on  a  pillow,  and 
placed  on  its  outer  side,  with  the  knee  a  little 
flexed,  care  being  taken  that  no  pressure  is 
made  on  the  heel,  malleoli,  or  other  points  of 
bone,  for  fear  of  local  sloughing.  If  the  weather 
is  at  all  cold,  hot  bottles  should  be  applied, 
near,  but  not  in  contact  with,  the  limb.  The 
patient  must  be  kept  in  bed  till  the  aneurysm 
is  thoroughl}^  consolidated,  and  the  operation 
wound  has  healed. 

The  dj^ngers  .of  ligatilRE. — These  are— 
(a)  secondary  h^omorrhage  ;  {!>)  gan^-ene  ;  {c)  re- 
current  pulsation ;  (d)  suj)piiTa^bn_and  s^ 
of  the  sac;  (r)  phlebitis ;  (/)  great  enlargenient 
of  the  ancui ysiu  witlioiit  pulsation;  and  [g)  the 
other  dangers  that  may  attend  any  open  wound. 

(«)  Secondary  heemorrhage  is  liable  to  occur 
at  any  period  before  the  wound  is  soundly 
healed.  The  causes,  symptoms,  and  treat- 
ment  are   discussed    under   *'  Hsomorrhage  " 


Fig.  103.— Diagram 
to  sliow  the  con- 
dition of  the 
artery  and  aneu- 
rysm after  the 
Hunterian  Hga- 
ture,  and  the 
establishment  of 
the  collateral 
circulation.  The 
arrows  indicate 
the  direction  of 
the  blood  -  cur- 
rent. 


(see  p.  120). 

(6)  Gangrene  is  more  common  in  the  leg  than  m  the  arm; 
indeed,  in  the  latter  situation  it  is  very  rare.  It  may  be  due  to — 
1,  failure  of  establishment  of  the  collateral  circulation,  when  it 
usually  supervenes  within  a  few  days ;  or  2,  venous  obstruction, 
the  result  of  plugging  of  the  vein  in  consequence  either  of  injury 
at  the  time  of  operation,  or  of  pressure  on  the  vein  by  a  swollen  and 
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suppurating  sac.  When  due  to  the  latter  conditions,  it  may  be 
delayed  for  some  weeks.  When  extensive  and  spreading  rapidly, 
amputation  at  the  seat  of  ligature  must  be  performed.  The  sur- 
geon, however,  should  not  be  in  too  much  haste  to  amputate,  as 
the  gangrene  may  involve  only  a  toe  or  two,  or  part  of  the  foot,  and 
sj)read  no  further.  When,  therefore,  it  is  limited  in  extent,  and 
spreading  slowly,  a  line  of  demarcation  should  be  waited  for  before 
amputation  is  performed.  When  the  sac  is  very  large,  and  the 
gangrene  appears  to  be  due  to  pressure  on  the  vein,  the  sac  may  at 
times  be  opened  with  advantage,  the  clots  turned  out,  and  any 
bleeding  vessels  secured,  or  the  whole  aneurysm  may  be  excised. 

(c)  Recurrent  pulsatioTij  when  slight,  is  a  good,  sign,  as  it  shows 
that  the  collateral  circulation  is  becoming  established,  and  con- 
sequently, that  the  danger  of  gangrene  is  lessened,  if  not  passed. 
If,  however,  instead  of  ceasing,  as  it  usually  does  in  a  few  days,  it 
becomes  more  pronounced,  the  limb  should  be  raised,  and  carefully 
bandaged  from  the  foot  upwards,  and  pressure  applied  to  the  artery 
leading  to  the  sac.  If  this  does  not  suffice,  and  the  pulsation 
returns  as  strongly  as  ever,  and  the  aneurysm  again  begins  to 
increase  in  size,  it  is  clear  that  the  ligature  has  failed,  and  it 
becomes  a  grave  question  what  further  treatment  should  be 
undertaken.  Should  it  appear  that  a  large  branch  is  feeding  the 
aneurysm,  this  should  undoubtedly  be  secured ;  otherwise  the 
choice  will  probably  lie  between — 1,  pressure  upon  the  artery  and 
aneurysm ;  2,  the  use  of  Esmarch's  bandage  ;  3,  flexion  in  the  case 
of  a  popliteal  aneurysm  ;  or,  if  these  fail,  4,  tying  the  vessel  either 
just  above  the  aneurysm  or  above  the  former  ligature  ;  5,  cutting 
down  upon  the  sac,  and  securing  both  ends  of  the  artery ;  6,  excision; 
or,  7,  amputation.  Much  will  turn  on  each  individual  case,  but  the 
discussion  as  to  a  choice  of  method  is  too  long  to  be  entered  upon 
here.    As  a  rule,  I  should  myself  excise  the  aneurysm. 

(d)  Inflammation  and  suppuration  of  the_sac  may  be  met  with 
after  pressure,  as  well  as  after  ligature  ;  and  although  it  may  occur 
after  the  Hunterian  operation,  is  more  frequent  in  cases  where  the 
ligature  has  been  applied  close  to  the  sac,  or  where  rapid  pressure 
has  been  used.  It  appears  to  be  due  to — 1,  the  spread  of  inflam- 
mation to  the  sac  from  the  wound,  which  has  become  sejotic ;  2,  the 
formation  in  the  sac  of  a  soft  coagulum ;  or  3,  excessive  manipula- 
tion before  the  operation.  It  is  ushered  in  with  redness,  heat, 
pain,  and  swelling  of  the  sac  (which  has  not  undergone  the 
usual  process  of  shrinking),  and  oedema  of  the  surrounding  parts. 
Later  the  skin  gives  way,  and  a  mixture  of  pus  and  broken-down 
coagula  escapes.  It  may  be  accompanied  by  hsemorrha^j^iut 
more  commonly  the  vessel  has  become. sealed,  and-na-Jbloeiliog 
occurs.  The  abscess  should  be  opened  as  soon  as  pus  has  formed, 
a  grooved  needle  being  previously  inserted  if  there  is  doubt  on  this 
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point.  Should  hasmorrliage  occur,  the  clots  must  be  turned  out, 
and  the  artery  secured  above  and  below,  or  the  sac  may  be  excised, 
or  amputation  performed. 

{e)  Phlehitis  may  occur  from  injuryi_to  the  vein  in  passing  the 
aneuryVfii  needle.  Shoidd  the  vein  be  pricked,  an  accident  which 
may  be  kiKjwn  by  venous  blood  welling;  up  by  the  side  of  the  liga- 
ture, the  artery  should  on  no  account  be  tied,  at  this  spoJt>- as. jthe 
ligatui'e,_  should  the  wound  become  septic,  would  act  as  a  setonin 
tEe  vein,  and  death  j^ossibly  ensue  from  phlebitis  or  pyiemia.  The 
ligature,  if  already  passed,  should  be  withdrawn,  pressure  applied 
to  the  vein,  and  the  artery  tied  higher  uj).  Where  this  treatment 
has  been  adopted,  I  have  never  seen  any  ill  results  follow  the  injury. 

B.  Anel's  OPERATION  was  scldom  done  until  recent  years,  except 
where  the  Hunterian  method  was  inapplicable,  as  for  aneurysm  in 
the  groin,  aneurysm  of  the  upper  part  of  the  common  carotid,  &c. 
The  disadvantages  said  to  attend  it  are—  1,  that  the  artery  is  likely 
to  be  diseased,  and  hence  there  is  greater  risk  of  secondary  haBmor- 
rhage ;  2,  that  its  anatomical  relations  are  apt  to  be  disturbed 
by  the  contiguity  of  the  sac  ;  3,  that  the  sac  itself  is  liable  to  be 
injured  during  the  operation,  and  to  become  inflamed  and  sup- 
purate ;  and  4,  that  the  clot  which  forms  in  the  sac  is  of  the  soft 
or  passive  variety  in  consequence  of  there  being  no  circulation 
in  the  sac.  Of  late  years  this  method  has  been  revived  at  St. 
Bartholomew's  for  the  treatment  of  popliteal  aneurysm,  and  the 
popliteal  artery  is  there  now  frequently  tied.  It  has  been  found 
to  diminish  the  risk  of  gangrene,  and  holds  out  a  greater  certainty 
of  cure.  Gangrene  is  less  likely  to  occur  when  only  the  popliteal 
is  obstructed  close  to  the  aneurysm  than  when  both  the  popliteal 
and  femoral  are  blocked.  Eecurrent  pulsation  and  failure  after 
ligature  of  the  femoral  are  due  to  too  free  a  supply  of  blood  flowing 
into  the  artery  below  the  ligature  (Figs.  103,  107) ;  when  the 
popliteal  is  tied  this  is  prevented.  Moreover  the  popliteal  has  been 
found  quite  as  healthy  as  the  femoral ;  it  is  easily  tied  at  its  upper 
part  without  disturbing  the  sac  ;  and  there  appear  to  be  sufficient 
small  vessels  given  off  from  the  artery  between  the  ligature  and 
the  aneurysm  to  ensure  by  their  anastomosis  with  other  small 
vessels  given  off  above  the  ligature  some  circulation  in  the  sac  and 
the  formation  of  an  active  clot. 

2.  The  distal  ligature  should  only  be  used  where  the 
Hunterian  or  Anel's  method  cannot  be  applied.  Brasdor's  method, 
which  consists  in  securing  the  main  trunk  on  the  distal  side  of 
the  aneurysm,  may  be  employed  in  aneurysm  of  the  carotid  at  the 
root  of  the  neck.  It  copies  that  method  of  spontaneous  cure  in 
which  a  clot  blocks  the  artery  beyond  the  aneurysm.  After  the 
ligature  thc_  clot  that  forms  in  tha_.aTter:v-mav:  .extendllQZtEe 
aneuiysm,  which  thus  becomes  filled  by  a  coagulum  ;    or  the 
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blood-pressure  in  the  sac  may  become  so  dimiiiislicd  tliat  laminated 
fibrin  is  deposited.  Unfortunately,  however,  in  j^ractico  the  blood 
pressure  in  the  aneurysm  appears  in  some  cases  to  be  increased 
rather  than  diminished.  Wardrop's  method  consists  in  securing 
two  or  more  of  the  main  branches  of  the  artery  on  the  distal  side 
of  the  anemysm.  It  aims  at  cutting  off  part  of  the  blood-stream 
through  the  aneurysm,  and  so,  by  reducing  the  blood-pressure, 
promoting  the  deposition  of  laminated  coagulum.  It  has  been 
applied  to  the  subclavian  and  carotid  arteries  for  aneurysm  of  the 
innominate  ;  but  the  success  attending  it  has  not  been  great.  The 
chief  risks  are  passive  enlargement  and  subsequent  bursting  of  the 
sac,  or  inflammation  and  suppuration  of  the  sac. 

3.  The  double  ligature.  —Ligature  above  and  below  the  sac, 
either,  1 ,  by  the  old  method  of  first  laying  the  sac  open  and  then 
securing  the  bleeding  ends  of  the  artery ;  or,  2,  by  the  method  of 
Antyllus,  of  first  securing  the  artery  and  then  laying  the  sac 
open,  is  only  employed  in  exceptional  cases.  Thus  the  old  method 
is  sometimes  resorted  to  in  traumatic  aneurysm  of  the  axillary 
artery  in  preference  to  tying  the  subclavian,  and  also  in  gluteal 
aneurysm  where  the  Hunterian  method  of  tying  the  common  or 
internal  iliac  is  attended  with  so  much  risk.  The  great  danger  is 
the  23atient  dying  under  the  operation  of  haemorrhage.  During  the 
operation,  therefore,  in  the  case  of  the  axillary  artery,  pressure 
should  be  made  on  the  subclavian,  an  incision  through  the  skin 
and  fascia  above  the  clavicle  being  made  to  ensure  its  better 
control.  In  the  case  of  the  gluteal,  Davy's  lever  or  the  abdominal 
tourniquet  should  be  used.  The  true  method  of  Antyllus  may,  in 
rare  instances,  be  required,  as  in  some  forms  of  aneurysm  at  the 
bend  of  the  elbow. 

Manipulation. — A  spontaneous  cure,  as  we  have  seen  (p.  270), 
is  sometimes  brought  about  by  the  impaction  of  a  portion  of  clot 
either  in  the  mouth  of  the  sac  or  in  the  artery  below.  Manipula- 
tion of  the  sac  aims  at  breaking  up  and  displacing  such  clot  as  may 
have  formed  in  the  hope  that  a  portion  may  become  impacted  in 
this  way,  and  so  lead  to  consolidation.  Sir  William  Fergusson, 
who  first  introduced  this  method,  used  it  with  success,  and  others 
have  done  so  likewise.  It  is  far  from  being  unattended  with 
danger,  however,  since  a  portion  of  the  clot  may  be  carried  away 
by  the  blood-stream  and  become  lodged  in  a  vessel  leading  to  an 
important  organ,  as  the  brain.  It  should,  therefore,  only  be  tried 
when  other  means  are  impracticable  or  appear  attended  with  even 
greater  risk. 

Iriutation  op  the  interior  of  the  sac  by  needles 
(Macewen's  method). — This  method  aims  at  so  irritating  the 
walls  of  the  aneurysm  as  to  induce  slight  inflammation  and  the 
formation  of  white  thrombus.    The  skin  having  been  made  aseptic, 
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long  needles  are  passed  into  the  sac  and  the  walls  sj'stcmatically 
SCTatched  all  round  the  aneurj^sin.  It  is  apj^licable  to  aneurysms 
where  pressure  or  j^roximal  ligature  cannot  be  employed.  Con- 
solidation occurs  very  slowly.  Our  experience  of  this  method  is 
at  pi-esent  very  limited.  In  a  case  of  aneurysm  at  the  root  of  the 
neck  in  which  I  tried  it  the  results  w^ere  such  as  to  lead  me  to  think 
it  has  a  future. 

Excision  of  the  whole  aneurysm.— Of  late  years  several 
successful  cases  of  the  complete  excision  of  spontaneous  aneurysm 
have  been  recorded.  I  thus  removed  a  large  carotid  aneurysm  at 
St.  Bartholomew's  during  last  year.  The  sac  should  be  exposed, 
the  artery  sought  on  the  proximal  side,  tied  in  two  places  and 
divided.  The  sac  should  be  next  carefully  dissected  out,  the  artery 
on  the  distal  sid6  tied,  and  the  whole  aneurysm  removed.  The 
advantages  of  total  extirpation  are — 1,  the  aneurysm  is  completely 
cured,  whereas  after  other  methods  recurrence  may  take  place  even 
i  after  months  or  years ;  2,  the  danger  of  soft  clot  being  washed  out 
of  the  sac  into  the  circulation  is  avoided;  3,  all  vessels  that  are 
likely  to  give  rise  to  secondary  haemorrhage  can  be  ligatured ; 
4,  the  cicatricial  contraction  of  the  sac  and  consequent  risk  of  the 
involvement  of  nerve  trunks  is  averted.  The  disadvantages  of  the 
operation  are — 1,  the  difficulty  of  its  execution;  2,  the  danger  of 
wounding  imj^ortant  parts  to  which  the  sac  has  formed  adhesions, 
as  the  attendant  vein  or  nerve  trunks  ;  and  3,  the  long  and  tedious 
dissection  that  may  be  required.  The  argument  that  the  artery 
near  the  sac  is  unhealthy  has  no  weight,  since  it  has  been  shown  of 
late  that  atheroma  is  not  oftener  found  there  than  at  a  distance,  and 
atheromatous  arteries  can  be  occluded  by  sterile  ligatures  without 
fear  of  secondary  htemorrhage.  Total  extirpation  should  certainly 
be  chosen  before  amputation,  except  when  precluded  by  the  j)osition 
of  the  aneurysm  or  by  the  patient's  age  or  feeble  condition. 

GaLVANO  -  PtlNCTURE,     ELECTROLYSIS,     INJECTIONS     OF  PER- 

CHLORIDE  OF  IRON,  TANNIN,  and  the  like,  and  the  introduction 
OF  FOREIGN  BODIES  as  HORSEHAIR  or  IRON  WIRE,  which  have  all 
for  their  object  the  coagulation  of  the  blood  in  the  sac,  are  highly 
dangerous  procedures,  and  have  not  hitherto  been  attended  with 
much  success. 

SPECIAL  ANEURYSMS. 

Internal  aneurysms,  falling  as  they  do  under  the  care  of  the 
Dhysician  rather  than  of  the  surgeon,  will  be  referred  to  only  in  as 
'ar  as  an  aneurysm  of  the  arch  of  the  aorta,  of  the  innominate,  of 
he  first  i)ortion  of  the  subclavian,  and  of  the  portion  of  the  left 
'ommon  carotid  within  the  chest  may  present  as  a  pulsating 
umour  at  the  root  of  the  neck,  and  as  such  may  call  for  surgical 
reatment. 
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Anexjiiysm  at  the  boot  of  the  neck. — The  differential  dia- 
gnosis of  aneurysm  in  this  situation  is  always  difficult,  at  Jim^ 
impossible.  Indeed  the  aneurysm  may  involve  more  than  one 
artery,  perhaps  all  three  of  the  main  branches  of  the  aortic  arch, 
and  even  the  arch  itself  as  well.  The  sign  common  to  all  forms, 
whatever  the  artery  implicated,  is  a  pulsating  tumour  at  the  root  of 
the  neck,  in  which  a  loud  bruit  can  generally  be  heard.  When  the 
aneurysm  involves  the  aorta,  it  generally  presents  just  above  the 
suprasternal  notch,  and  there  are  symptoms  within  the  chest  of 
the  aorta  being  affected.  When  the  innoTninate  is  implicated,  the 
aneurysm  projects  between  the  two  heads ~oF origin  of  the  sterno- 
mastoid  muscle ;  and  the  pulse  in  the  temporal  and  radial  arteries 
is  smaller  on  the  right  than  on  the  left  side,  and  is  aneurysmal  in 
character  (see  p.  271).  When  the  aneurysm  involves  the  common 
carotid,  it  presents  beneath  the  inner  head  of  the  sterno-mastoid, 
and  tends  to  extend  upwards  in  the  neck  by  the  side  of  the  trachea ; 
the  bruit  is  transmitted  up  the  carotid,  and  the  pulse  in  the  tem- 
poral is  smaller  on  the  affected  than  on  the  sound  side,  and  is 
aneurysmal ;  but  the  pulse  in  the  radial  is  the  same  on  both  sides. 
When  the  sujKlayian  is  involved,  the  tumour  is  external  to  the 
sterno-mastoid ;  it  extends  in  the  direction  of  the  sut)clavian  artery, 
the  bruit  is  transmitted  towards  the  axilla,  and  the  pulse  at  the 
wrist  is  diminished  in  volume  and  is  aneurysmal.  Such  is  a 
brief  outline  of  the  differential  diagnosis  of  these  aneurysms ;  but 
there  are  many  other  signs  due  to  the  pressure  of  the  aneurysm 
on  the  veins,  nerves,  oesophagus,  trachea,  &c.,  which  have  to  be 
taken  into  consideration,  and  for  an  account  of  which  a  work  on 
Medicine  must  be  consulted.  Treatment. — When  the  aneurysm  is 
aortic,  medical  means,  combined  in  some  cases  with  Macewen's 
method  of  scratching  the  interior  of  the  sac  with  needles,  may  be 
employed.  When  the  innominate  is  involved,  Macewen's  method 
should  certainly  first  be  tried.  This  failing,  medical  means  and 
pressure  on  the  carotid,  or  distal  ligature  of  the  carotid  and  sub- 
clavian arteries  simultaneously  may  be  employed.  If  these  do  not 
prove  successful  or  are  impracticable  owing  to  the  large  size  of 
the  aneurysm,  nothing  is  left  but  the  desperate  resort  to  galvano- 
puncture,  electrolysis,  or  the  introduction  of  iron  wire.  When  the 
carotid  or  subclavian  is  affected,  Macewen's  method  and  medical 
means  may  also  in  the  first  instance  have  due  trial ;  afterwards,  in 
the  case  of  the  carotid,  distal  compression  or  ligature  may  be  tried, 
and,  in  the  case  of  the  subclavian,  distal  compression  or  ligature 
if  practicable,  ligature  of  the  innominate,  direct  pressure  on  the 
sac,  or  the  terrible  expedients  of  amputation  at  the  shoulder- joint, 
manipulation,  galvano-puncture,  injection  of  coagulants,  or  the 
introduction  of  iron  wire.  The  innominate  artery  has  now  been 
tied  for  this  condition  three  times  with  success. 
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Carotid  aneurysm. — Aneurysm  of  the  carotid  at  the  root  of  the 
neck  has  been  alluded  to  above.  Aneurysm  of  the  common  trunk 
higher  in  the  neck  presents  the  ordinary  signs  of  aneurj^sm,  and  in 
this  situation  has  to  be  diagnosed  from — 1,  simple  dilatation  of  the 
artery  at  its  bifurcation  ;  2,  enlarged  glands ;  3,  abscess  or  tumour 
over  the  artery ;  4,  pulsating  goitre.  In  simple  dilatation  there  is 
no  bruit ;  in  enlarged  glands  and  tumours  there  is  also  no  bruit, 
and  the  j^ulsation  is  not  expansile,  and  ceases  when  they  are  lifted 
up  from  the  vessel ;  in  abscess,  in  addition  to  the  absence  of  the 
above  signs,  there  is  the  history  or  presence  of  inflammation  ;  in 
pulsating  goitre  the  tumour  moves  up  and  down  with  the  larynx 
on  deglutition.  The  usual  treatment  consists  in  pressure  or  liga- 
ture of  the  artery  below  the  aneurysm,  or  if  there  is  not  room  in 
this  situation,  distal  ligature.  In  a  case  recently  under  my  care 
I  dissected  out  a  large  carotid  aneurysm,  the  patient  making  an 
uninterrupted  recovery.  I  can  speak  most  favourably  of  this 
method  of  treatment. 

Aneurysm  of  the  external  and  internal  carotids  requires 
no  special  mention.  Pressure  or  ligature  of  the  common  carotid  is 
the  treatment  generally  indicated. 

Orbital  aneurysm. — Several  conditions  may  give  rise  to  the 
group  of  symptoms  to  which  the  name  "orbital  aneurysm"  has 
been  applied.  In^only  one  in^taiico  has  the  existence  of  _a,circu-m- 
scribed  aneurysm  in  the  ()rl)it  Ixm'h  verified  by  an  autopsy.  In  the 
oTher  cases  that  have  provccl  fatal  the  following  conditions  were 
found: — 1.  Thrombosis  of  the  cavernous  sinus.  2.  Communication 
between  the  carotid  artery  and  cavernous  sinus.  3.  Dilatation  of 
the  carotid  artery.  4.  Aneurysm  of  the  ophthalmic  artery  tuithin 
the  cranium.  The  general  symptoms  are  : — Pulsation  over  the  whole 
or  part  of  the  orbit ;  protrusion  of  the  eyeball  with  loss  or  impair- 
ment of  sight ;  more  or  less  pain  ;  and  a  loud  bruit  which  can  also 
often  be  heard  by  the  patient  himself.  The  differential  diagnosis 
of  the  several  conditions  producing  these  S3anptoms  is  one  of  great 
difficulty  and  cannot  be  entered  upon  here.  Treatment. — The 
symptoms  have  been  known  to  subside  spontaneously.  Where 
they  have  not  done  so  ligature  of  the  carotid  has  been  attended 
with  the  best  results.  Injection  of  perchloride  of  iron  has  been 
recommended,  but  I  should  hesitate  to  use  it  myself  for  fear 
of  venous  thrombosis  and  embolism.  Where  the  pulsation  has 
followed  a  punctured  wound  of  the  orbit  it  has  been  advised  to 
extirpate  the  globe  and  secure  the  bleeding  vessel  in  the  orbit.  In 
a  case  of  the  kind  under  the  care  of  my  colleague,  Mr.  Power, 
ligature  of  the  common  carotid  was  attended  with  perfect  success. 

Axillary  .o^eurysm  is  not  uncommon  as  the  result  of  sprains, 
or  of  attempts  to  reduce  long-standing  dislocations  of  the  shoulder. 
The  diagnosis,  as  a  rule,  presents  no  difficulty  except  the  aneurysm 
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has  become  diffused,  when  it  may  be  mistaken  for  abscess.  Treat- 
ment.— 1.  When  the  aneurysm  is  spontaneous,  small,  and  well 
circumscribed,  pressure  or  ligature  of  the  third  part  of  the  sub- 
clavian should  be  practised.  2.  When  more  or  less  diffused,jis 
when  the  result  of  an  injurj^  to  the  ai'tcry  in  the  reduction  of  a 
dislocation,  the  aneurysm  should  be  cut  down  upon,  the  clots 
turned  out,  and  the  vessel  secured  above  and  below.  If  this 
operation  is  decided  on,  an  incision  should  be  made  over  the  sub- 
clavian artery  through  the  skin  and  fascia,  so  that  pressure  may  be 
made  on  it  more  directly,  and  the  circulation  through  the  aneurysm 
during  the  subsequent  operation  better  controlled.  A  small  in- 
cision is  then  made  over  the  aneurysm,  two  fingers  are  introduced 
into  it,  and  placed  on  the  bleeding  spot  in  the  artery,  which  may 
be  known  by  the  hot  arterial  blood  issuing  from  it.  An  assistant 
in  the  meantime  enlarges  the  wound,  turns  out  the  clots,  and  helps 
the  surgeon  to  tie  the  artery  above  and  below  the  rupture  before 
the  fingers  are  removed.  This  method  is  less  dangerous  than  that 
practised  by  Syme,  who  made  a  free  incision  over  the  aneurysm, 
rapidly  turned  out  the  clots,  and  seized  with  forceps  the  bleeding 
point  in  the  artery.  If  the  artery  on  the  proximal  side  of  the 
aneurysm  can  be  reached  it  should  be  tied  before  the  tissues  forming 
the  sac  are  incised,  but  seeing  that  it  is  a  ruptured  artery  that  is 
being  dealt  with,  this  would  seldom  be  practicable.  3.  Where  the 
aneurysm  is  of  great  size  and  involves  the  subclavian,  Macewen's 
method  may  be  employed  or  the  first  part  of  the  subclavian  or  the 
innominate  may  be  ligatured,  or  iron  wire  introduced,  galvano- 
puncture  or  manipulation  tried,  or  aniputation  at  the  shoulder- 
joint  performed.  Space  does  not  permit  of  a  discussion  of  the  cases 
in  which  one  or  other  of  these  methods  is  the  more  suitable.  All, 
however,  with  the  exception  of  Macewen's  method,  are  desperate 
expedients. 

AisrEURYSMS  AT  THE  BEND  OF  THE  ELBOW  were  formerly  com- 
mon when  venesection  was  in  vogue,  and  were  then  generally 
arterio-venous  in  character  (see  p.  193). 

Gluteal  aneurysm  is  the  term  applied  to  aneurysm  of  the 
gluteal  artery  itself,  the  sciatic,  or  the  pudic_  where  it  winds, oyer 
the  spine  of  the  ischium.  Aneurysms  in  this  situation  may  be  the 
result  of  a  wound  or  other  injury,  or  may  occur  spontaneously. 
They  are  frequently  attended  with  pain  and  interference  with  the 
movements  of  the  hip- joint.  The  pulsation  and  bruit  will  generally 
serve  to  distinguish  them,  but  there  may  be  no  pulsation,  as  where 
the  aneurysm  has  burst,  or  blood  has  been  effused  into  the  tissues 
as  the  result  of  a  wound  of  the  artery ;  a  tumour  of  bone,  more- 
over, may  also  pulsate.  Under  such  circumstances,  exploration 
with  a  grooved  needle  will  be  necessary.  Treatment. — When  of 
traumatic  origin,  an  incision  should  be  made  over  the  tumour,  the 
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clots  turned  out,  and  the  bleeding  vessel  secured,  the  hfiemorrhage 
during  the  ox)eration  being  controlled  by  pressure  on  the  common 
iliac  by  Davy's  lever  or  by  the  hand  in  the  rectum.  "When  spon- 
taneous,  the  internal  iliac jnaj  have  to  be  tied  if  the  aneurysm 
encroaches  on  that  vessel  within  the  ]:>elvis— a  point  which  may 
perhaps  be  determined  by  exj^loring  with  the  hand  in  the  i-ectum. 
Before,  however,  resorting  to  ligature  of  the  internal  iliac, 
Mace  wen's  method  or  compression  of  the  abdominal  aorta  or 
common  iliac,  and  carefully  applied  dii^ect  i^ressure  on  the  swell- 
ing should  be  tried.  Galvano-puncture  and  the  introduction  of 
coagulants  have  been  employed  successfully  in  this  aneurj'sm. 

IXGUINAL  ANEURYSMS  are  those  which  involve  either  the  ter- 
mination of  the  external  iliac,  or  the  commencement  of  the  femoral. 
They  may  extend  either  upwards  along  the  course  of  the  iliac  into 
the  abdomen,  or  downwards  in  the  course  of  the  femoral  into  the 
thigh.  They  may  have  to  be  diagnosed  from  enlarged  inguinal 
glands  over  the  artery,  tumours,  especially  pulsating  tumours  of 
the  pelvic  bones,  and  abscesses.  From  abscess  and  tumour  they 
may  be  distinguished  by  the  signs  already  several  times  alluded  to. 
Their  diagnosis  from  pulsating  tumours  of  bone  is  often  very 
difficult,  and  the  external  iliac  has  before  now  been  tied  by  the 
most  able  surgeons  imder  the  impression  that  such  a  tumour  was 
an  aneurysm.  The  diagnostic  points  have  alreadj^  been  given  under 
Pulsatile  Tumours  of  Bone  and  Diagnosis  of  Aneurysm  (pp.  228,  272). 
Treatment. — 1.  When  the  aneurysm  is  of  moderate  dimensions,  and 
involves  only  a  small  portion  of  the  external  iliac,  this  vessel  should 
be  tied,  or  if  preferred,  an  attempt  may  first  be  made  to  compress  it. 
2.  Where  there  is  apparently  not  room  to  apply  a  ligature  to  the 
vessel,  rapid  compression  of  the  abdominal  aorta  may  be  employed, 
combined  in  some  cases  with  distal  pressure.  3.  "Where  there  is 
liot  room  for  the  tourniquet  on  the  aorta,  medical  means  must  be 
relied  on,  or  Macewen's  method  tried.  This  failing  the  common 
iliac  may  be  tied ;  or  the  desperate  experiment  made  of  tying  the 
lorta,  or  injecting  coagulants,  or  passing  iron  wire  into  the  sac. 
3n  the  whole,  if  pressiu^e  or  Macewen's  method  fail,  ligature  of 
;he  common  iliac  by  the  intraperitoneal  method  or  the  excision 
)f  the  aneurysm  perhaps  holds  out  the  best  chance  of  success. 

Femoral  aneurysm  requires  no  special  remark  other  than  that 
^hen  situated  in  Hunter's  canal,  the  femoral  should  be  compressed 
r  tied  in  Scarpa's  triangle.  When  situated  in  Scarpa's  triangle, 
lie  external  iliac  may  be  treated  in  the  same  way.  In  either 
ituation  Esmarch's  bandage  may  be  used  if  this  method  of  treat- 
lent  commends  itself  to  the  surgeon's  judgment. 
Popliteal  aneurysm. — The  frequency  of  aneurysm  in  this 
ituation  is  attributed  to — 1,  thejbif urcati* )n  of  the  p()})litoal  artery 
ito  tlie  anterior  and  posterior  tibial  whereby  the  circulation  through 
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it  may  be  slightly  obstructed,  or  an  embolus  be  readily  impacted ; 
2,  the  artery  being  unsupported  by  muscles,  and  in  contact  with 
the, bone ;  3,  the  strain  on  the  artery  in  the  movements  of  the  knee- 
joint  ;  4,  the  compression  that  may  be  exerted  on  the  end  of  the 
artery  by  the  strong  fibrous  arch  of  origin  of  the  soleus  muscle.  A 
popliteal  aneurysm  is  not  usually  difficult  to  diagnose,  but  should 
it  become  diffused,  suppurate,  or  break  into  the  knee-joint,  it  may 
be  mistaken  for  a  malignant  tumour  of  the  bones,  an  abscess,  or  an 
affection  of  the  joint.  The  history  of  the  case,  the  consideration 
of  the  diagnostic  signs  of  aneurysm  already  given,  and  the  intro- 
duction of  an  exploring  needle  into  the  knee  when  blood  has  been 
effused  into  the  joint,  will  usually  clear  up  any  doubt  as  to  the 
nature  of  the  affection.  A  popliteal  aneurysm  is  often  bij-ateral. 
Treatment. — Little  need  be  added  here  to  what  has  already  bee'n 
said  on  the  general  treatment  of  aneurysm,  as  such  especially 
applies  to  aneurysm  in  this  situation.  Flexion,  combined  with 
appropriate  medical  treatment,  is  often  successful ;  and  digital  and 
instrumental  compression  are  especially  applicable  to  this  aneurysm, 
or  an  Esmarch's  bandage  may.be  used  if  preferred.  These  methods 
failing  or  not  being  considered  advisable,  the  popliteal  in  the  upper 
part  of  its  course  or  the  femoral  artery  in  Scarpa's  triangle  should 
be  tied.  The  operation  of  tying  should  be  done  at  once  under  the 
following  circumstances: — 1.  When  the  aneurysm  is  rapidly  in- 
creasing in  size,  leaking,  or  threatening  to  burst.  2.  When  the 
aneurysm  is  inflamed  but  has  not  suppurated.  3.  Under  some 
circumstances  when  it  has  burst  into  the  knee-joint.  4.  When  the 
limb  is  cedematous,  showing  that  the  vein  is  being  seriously  com- 
pressed. 5.  When  the  patient  is  of  an  irritable  disposition,  addicted 
to  alcohol,  and  impatient  of  control.  Amputation,  on  the  other 
hand,  is,  as  a  rule,  called  for: — 1.  If  the  aneurysm  has  burst. 
2.  If  gangrene  has  set  in.  3.  If  suppuration  attended  with 
profuse  haemorrhage  has  occurred;  and  4.  If  the  knee-joint  is 
disorganized. 

LIGATUHE  OF  ARTERIES. 

The  ligature  of  arteries  requires  a  knowledge  of  their  relational 
anatomy  and  of  the  position  and  appearance  of  the  various  struc- 
tures which  serve  as  guides  to  them.  Such  a  knowledge  can  only 
be  gained  in  the  dissecting-roam,  and  by  the  frequent  practice  of 
operatioijs  on  the  dead  body.  Here  only  the  chief  rules  that  should 
guide  us  in  applying  a  ligature,  and  a  short  account  of  the  methods 
of  tying  the  more  important  arteries,  can  be  given. 

General  rules  for  ligature : — 1.  The  incision  should  generally  be 
made  parallel  to  the  course  of  the  artery,  and  the  skin  divided 
evenly  to  promote  union  by  first  intention.  2.  Each  successive  cut 
through  the  underlying  tissues  should  be  made  the  same  length  as 
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that  through  the  skin,  and  bruising  of  the  parts  avoided  as  much 
as  possible.  3.  The  sheaths  of  muscles  and  tendons  should  not,  if 
possible,  be  opened.  4.  The  sheath  of  the  vessel  having  been 
exjiosed  and  the  artery  felt  pulsating  with  the  index  finger,  the 
sheath  should  be  i3inched  up  with  forceps  and  opened  by  cutting 
with  the  blade  of  the  knife  on  tlie  Hat.  5.  The  sheath  being 
opened,  it  must  be  separated  froni  the  artery  in  the  whole  of  its 
circumference,  either  by  careful  dissection  with  the  knife  turned 
with  its  edge  from  the  artery,  or  by  the  director  insinuated  by  a 
gentle  to  and  fro  movement  between  the  sheath  and  the  artery.  If 
this  part  of  the  operation  is  not  done  veiy  delicately,  too  much 
of  the  sheath  in  the  long  axis  of  the  artery  will  be  separated,  and 
there  will  be  danger  of  secondary  hiemorrhage  from  cutting  off 
of  the  blood  supj^ly  which  the  vessel  receives  from  its  sheath. 
6.  Having  separated  the  sheath,  one  side  of  it  should  be  seized 
with  the  forceps  and  the  needle  passed,  unthreaded,  between  it  and 
the  artery,  and  the  point,  by  a  gentle  to  and  fro  movement,  carried 
round  the  vessel  without  injuring  or  including  any  of  the  contiguous 
structures.  It  should,  save  in  exceptional  cases  which  will  be 
mentioned,  be  passed  from  the  side  on  which  the  vein  lies.  7.  When 
the  point  of  the  needle  projects  on  the  opposite  side,  it  should  be 
cleared  from  any  loose  cellular  tissue  of  the  sheath  it  may  have 
carried  before  it  by  scratching  with  the  finger-nail,  or  cutting  on 
the  needle  with  the  edge  of  the  scalpel  directed  from  the  artery. 
8.  The  artery  should  be  gently  pressed  between  the  -curve  of  the 
needle  and  the  finger  to  ascertain  that  no  other  structure  is  included, 
and  that  pressure  controls  the  pulsation  in  the  aneurysm.  9.  The 
needle  should  now  be  threaded  with  the  ligature  which  is  carried 
round  the  artery  as  the  needle  is  withdrawn  ;  the  ligature  should 
then  be  tied  in  a  reef  knot  and  its  ends  cut  off  short.  10.  Should 
much  of  the  sheath  have  been  unayoulably  separated  from  the 
artery,  two  ligatures  had  better  be  passed,.,  and  the  artery  divided 
between  them.  I  question  if  this  will  not  always  be  found  the 
safer  meth(Ki :  it  is  now  the  one  always  used  by  myself  and  by 
several  of  my  colleagues  at  St.  Bartholomew's.  11.  Some  form 
of  aseptic  ligature  should  be  used,  as  silk,  chromicized  catgut, 
ox-aorta,  or  kangaroo-tail  tendon,  but  the  best  material  can  hardly 
be  said  to  have  been  determined.  I  have  always  used  kangaroo - 
tail  tendon  myself,  and  have  found  it  answer  admirably.  12.  The 
wound  should  be  accurately  united,  drained  if  deep,  and  dressed 
antiseptically. 

LIGATURE  OF  SRECIAL  ARTERIES. 

The  INNOMINATE  ARTERY  has  now  been  tied  twenty-nine  times, 
and  five  times  successfully.  Its  ligation  may  be  required  for — ■ 
1,  subclavian,  and  2,  carotid  aneurysms,  at  the  root  of  the  neck. 

w.  V 
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It  has  also  been  tied  for,  3,  hsemorrhage  from,  the  subclavian  and 
axillary  artery.  In  exposing  the  vessel  the  sterno-mastoid,  sterno- 
hyoid and  sterno-thyroid  have  to  be  divided,  or  the  sternal  end  of 
the  clavicle  and  part  of  the  nianubriuin  sterni  may  with  advantage 
be  removed.  In  a  recent  case  Burrell,  by  drawing  on  the  carotid, 
brought  the  innominate  better  within  reach  below  the  subclavian 
aneurysm.  Care  must  be  taken  not  to  injure  the  internal  jugular 
and  innominate  vein,  the  vagus  and  phrenic  nerves  and  the  pleura. 

The  common  carotid  artery  may  require  tying  for— 1.  Wound 
of  the  artery ;  2,  a  punctured  wound  near  the  angle  of  the  jaw  or 
tonsil ;  3,  aneurysm  of  the  upper  part  of  the  artery  or  of  one  of 
its  branches ;  4,  orbital,  intracranial  and  cirsoid  aneurysm ;  and 
5,  aneurj^sm  at  the  root  of  the  neck  (distal  ligature).  The  artery 
may  be  tied  either  above  or  below  the  omo-hyoid.  When  practicable 
it  should  be  tied  above,  as  it  is  here  more  superficial,  and  the  risk  of 
suppuration  extending  beneath  the  deep  fascia  into  the  chest  is 
avoided.  The  high  operation^  or  ligature  above  the  omo-hyoid. 
Make  an  incision  three  inches  in  length  with  its  centre  opposite  the 
cricoid  cartilage,  along  the  anterior  edge  of  the  sterno-mastoid 
muscle,  i.e.,  in  a  line  drawn  from  the  sterno-clavicular  articulation 
to  a  point  midway  between  the  angle  of  the  jaw  and  the  mastoid 
process  (Fig.  294,  i).  Divide  the  skin,  superficial  fascia,  platysma 
and  deep  fascia.  Draw  the  anterior  edge  of  the  sterno-mastoid 
gently  outwards,  and  the  artery  will  be  felt  pulsating  in  the  angle 
formed  by  the  omo-hyoid  with  the  sterno-mastoid.  Open  the  sheath 
on  its  inner  side,  and  j^ass  the  aneurysm  needle  from  without  inwards 
to  avoid  injuring  the  vein  which  slightly  overlaps  the  artery  on  its 
outer  side,  and  keep  its  point  close  to  the  vessel  lest  the  pneumo- 
gastric  nerve  be  included  in  the  ligature.  The  small  descendens 
cervicis  nerve  runs  superficial  to  the  sheath,  and  if  seen,  should  be 
avoided.  The  superior  thyroid,  lingual  and  facial  veins  cross  the 
artery  to  open  into  the  int^^nal  jugular  vein.  Should  they  impede 
the  operation,  divide  them,  having  first  applied  two  ligatures.  The 
loiu  operation,  or  ligature  above  the  omo-hyoid.  Make  an  incision 
in  the  same  line  as  for  the  high  operation  but  lower  in  the  neck. 
Draw  the  sterno-mastoid  outwards  and  the  sterno-hyoid  and  thyroid 
inwards  and  the  artery  wiU  be  felt  beating  in  the  angle  formed  by 
the  omo-hyoid  with  the  sterno-thyroid.  Pass  the  needle  as  before 
from  without  inwards,  taking  especial  care  not  to  injure  the  vein 
which  on  the  left  side  slightly  overlaps  the  artery.  The  head  should 
be  kept  fixed  after  ligature  by  sand  bags  or  some  form  of  splint. 
Th.Q  chief  dangers  after  ligature  are— 1.  Cerebral  mischief  from 
partial  cutting  off  of  the  blood  sup23ly  to  the  brain ;  2,  a  low  form 
of  pneumonia  from  interference  with  the  blood  supply  of  the  respira- 
tory centre  ;  3,  suppuration  descending  into  the  mediastinum ;  and 
4,  suppuration  of  the  sac  when  tied  for  aneurysm.    The  collateral 
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circulation  [Fi^.  104)  is  carried  on  by  the  anastomosis  of — 1.  The 
veitebral  with  the  opposite  vertebral.  2.  The  inferior  with  the 
superior  th3'roid.  .'J.  The  internal  carotid  with  the  opposite  internal 
carotid  through  the  circle  of  Willis.   4.  The  deej)  cervical,  ascending 


iG.  104. —Diagram  to  show  the  collateral  circulation  after  ligature  of  common 
cai'otitl,  subclavian  and  axillary  arteries,  a.  Common  carotid  ;  b.  Internal 
carotid  ;  c.  External  carotid  ;  d.  Vertebral ;  k.  Circle  of  Willis  ;  f.  Basi- 
lar ;  G.  Subclavian  ;  ii.  Thyroid  axis ;  i.  Inferior  thyroid  ;  j,  Superior 
thyroid ;  k.  Occiijital ;  L.  Princeps  cervicis ;  m.  Deep  cervical ;  n.  Trans- 
versalis  colli;  o.  Supra-scapular;  p.  Posterior  scapular;  q.  Dorsalis 
scapulae;  ii.  Infra-scapular;  s.  Subscapular;  t.  Long  thoracic ;  u.  Shoit 
thoracic  ;  v.  Superior  intercostal ;  x.  Internal  mammary  ;  y.  and  z.  Aortic 
intercostals. 

ervical,  and  superficial  cervical,  with  the  princej^s  cervicis  of  the 
ccii^ital.  5.  Branches  of  the  external  carotid  with  the  corre- 
wnding  branches  of  the  opposite  side  across  the  middle  line  of  the 
eck. 

The  external  and  internal  carotid  i^RTERiES  may  be  tied 
y  an  incision  similar  to  that  for  the  common  carotid,  but  higher 

u  2 
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in  the  neck.  A  ]}omt  to  remember  is  that  the  internal  carotid  is  in 
position  at  first  external  to  the  external  carotid  and  of  larger  size. 

The  lingual  artery  may  require  ligature  for  hfiemorrhage  in 
cancer  of  the  tongue,  and  as  a  preliminary  to  excision  of  the  tongue. 
Make  an  incision  along  the  greater  cornu  of  the  hyoid  bone  (Fig. 
294,  g) ;  divide  the  skin,  superficial  fascia  and  platysma ;  hook  up 
the  submaxillary  gland,  and  a  few  touches  of  the  director  will 
expose  the  triangle  bounded  below  by  the  anterior  and  posterior 
belly  of  the  digastricus  and  above  by  the  hypoglossal  nerve. 
Scratch  cautiously  through  the  muscular  fibres  of  the  hyo-glossus 
which  forms  the  floor  of  this  triangle,  taking  care  not  to  injure  the 
lingual  vein  which  is  superficial  to  the  muscle ;  the  lingual  artery 
will  be  seen  or  felt  lying  upon  the  middle  constrictor  of  the  pharynx. 
The  vessel,  however,  is  often  abnormal,  and  consequently  may  not 
be  found  in  the  usual  situation. 

The  facial  artery  is  readily  tied  at  the  anterior  edge  of  the 
masseter,  where  it  can  be  felt  beating.  It  lies  anterior  to  its  vein. 
It  has  frequently  to  be  tied  in  its  course  through  the  neck  in  the 
removal  of  glands  from  that  region. 

The  superior  thyroid  artery  can  seldom  require  tying  except 
for  wounds  of  the  neck,  as  ''cut  throat,"  and  as  a  preliminary  to 
removal  of  the  thyroid  body. 

The  temporal  artery  may  require  ligature  for  cirsoid  aneurysm 
or  a  wound  of  the  vessel.  It  can  be  readily  secured  at  the  spot 
whore  it  is  felt  beating  as  it  crosses  the  zygoma  just  in  front  of  the 
external  auditory  meatus  (Fig.  294,  h). 

The  SUBCLAVIAN"  ARTERY  may  be  tied  in  the  third  jxirt  of  its 
course  for— 1,  axillary  aneurysm;  2,  aneurysm  at  the  root  of  the 
neck  (distal  ligature) ;  3,  ruptured  axillary  artery;  4,  secondary 
haemorrhage  after  amputation  at  the  shoulder-joint ;  and  5,  as  a 
jjreliminary  to  the  latter  operation.  The  head  having  been  drawn 
well  back,  the  face  turned  to  the  opposite  side  and  the  shoulder 
depressed,  draw  down  the  skin  over  the  clavicle,  make  an  incision 
along  the  middle  third  of  that  bone  through  the  integuments  and 
platysma,  so  as  to  avoid  injuring  the  external  jugular  vein,  and  let 
the  tissues  slip  up  again  (Fig.  294,  f).  Next  divide  the  deep  fascia 
on  a  director,  and  the  posterior  edge  of  the  sterno -mastoid  will  be 
exposed.  Hold  aside  or  divide  if  necessary  the  external  jugular 
or  any  other  vein  that  may  be  in  the  way,  but  do  not  injure  the 
supra- scapular  artery,  as  this  is  one  of  the  chief  vessels  by  which 
the  collateral  circulation  will  subsequently  be  carried  on.  Search 
with  the  finger  and  director  for  the  scalene  tubercle  in  the  triangle 
bounded  by  the  omo-hyoid  above,  the  clavicle  below,  and  the 
scalenus  anticus  on  the  inner  side :  the  artery  will  be  felt  pulsating 
behind  the  tubercle.  It  has  the  vein  in  front  of  it,  but  on  a  lower 
plane,  and  the  brachial  plexus  above  it.    Pass:  the  needle  from 
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above  downwards.  The  artery,  if  necessary,  may  be  tied  in  the 
second  ^xtr^  of  its  course  by  extending  the  incision  inwards  and 
partially  dividing  the  scalenus  anticus.  Ligature  of  the  first  part 
has  been  so  uniformly  fatal  hitherto  that  it  will  not  be  described. 
The  jjrincipal  accidents  that  may  occur  during  ligature  of  the  sub- 
clavian in  the  third  part  of  its  course  are — 1,  injury  of  the  external 
jugular  vein  or  other  veins,  and  profuse  venous  htemorrhage ; 
2,  wound  of  the  sac  of  the  aneurysm  ;  3,  puncture  of  the  pleura  ; 
4,  inclusion  of  a  cord  of  the  brachial  plexus  ;  5,  injury  of  the 
phrenic  nerve.  The  chief  dangers  after  Ji(/ature  are  pleurisy, 
secondary  hDemorrhage,  and  suppuration  of  the  sac.  The  collateral 
circulation  (Fig.  104)  after  ligature  of  the  third  portion  is  carried 
on  by — 1,  the  supra- scapular  and  posterior  scapular  arteries  anasto- 
mosing with  the  infra-scapular,  subscapular,  and  dorsalis  scapuliTe 
arteries;  2,  the  internal  mammary,  suj^erior  intercostal  and  aortic 
intercostal  arteries  anastomosing  with  the  long  and  short  thoracic 
arteries. 

The  axillary  artery  can  seldom  re([uire  ligature  except  for 
wound  or  rupture  (p.  LS9).  In  its  continuity  it  may  be  tied  in  the 
first,  second,  and  third  part  of  its  course.  In  the  third  part  it  can 
be  readily  secured  by  making  an  incision,  with  the  arm  raised, 
through  the  skin  and  fascia  along  the  inner  border  of  the  coraco- 
brachialis  and  biceps  (Fig.  lOG,  b).  In  the  first  and  second  jiarts  of 
its  course  it  lies  below  the  pectoral  muscles,  and  to  expose  it  so 
deep  a  dissection  is  required,  that  ligature  of  the  subclavian  is 
preferable.  The  collatercd  circulation  (Figs.  104  and  105)  after  liga- 
ture of  the  first  portion  of  the  axillary  is  carried  on  by  the  same 
vessels  as  after  ligature  of  the  third  part  of  the  subclavian.  After 
ligature  of  the  third  j^art  of  the  axillary  it  is  carried  on  chiefly  by 
the  anastomosis  of  small  l)ranches  of  the  subscapular  and  circumflex 
above  with  similar  branches  of  the  superior  profunda  below. 

The  brachial  artery  may  require  ligature  for — 1,  wound  of 
the  artery  ;  2,  aneurysm  at  the  bend  of  the  elbow  ;  3,  wound  of 
the  palmar  arch.  It  may  be  tied  in  any  part  of  its  course.  Make 
an  incision  (Fig.  10(),  c),  along  the  inner  edge  of  the  l)iceps  in  a 
line  di-awn  from  the  anterior  f(jld  of  the  axilla  to  the  middle  of  the 
bend  of  the  elbow  through  the  integuments  and  deep  fascia,  avoid- 
ing the  basilic  vein  which  lies  over  the  course  of  the  artery  but 
superficial  to  the  fascia.  The  median  nerve  crosses  the  artery  along 
the  middle  of  its  course  from  without  inwards.  At  the  hend  of  the 
elhoiv  make  the  incision  obliquel}^  from  within  outwards  (Fig. 
106,  d)  and  divide  the  semilunar  fascia  of  the  biceps  :  the  artery 
will  be  found  between  the  tendon  of  the  biceps  on  the  outer  side 
and  the  median  nerve  on  the  inner  side.  The  collateral  circulation 
(Fig.  105)  when  the  artery  is  tied  above  the  superior  profunda  is 
the  same  as  that  after  ligature  of  the  third  part  of  the  axillary, 
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When  tied  below  the  superior  profunda  it  is  carried  on  chiefly  by 
the  anastomosis  of  this  vessel  with  the 
radial  and  interosseous  recurrent  and  the 
anastomotica  magna  ;  when  tied  below 
the  inferior  profunda  by  the  additional 
anastomosis  of  this  vessel  with  the 
posterior  ulnar  recurrent. 

The  hadial  and  ulnar  arteries 
may  be  tied  for — 1 ,  aneurysm  of  either 
vessel,  or,  2,  wound  of  the  palmar  arch  ; 
but  it  is  a  question  whether  ligature  of 
the  brachial  is  not  preferable  in  the 
latter  case,  as  the  anastomosis  between 
the  radial  and  ulnar  and  the  carpal  and 
interosseous  arteries  is  so  free  (Fig.  105). 
Both  arteries  in  the  case  of  a  wound  of 
the  palmar  arch  need  to  be  tied.  This 
is  best  done  at  the  lurist  where  they  are 
superficial  and  can  be  felt  pulsating. 
The  radial  lies  between  the  supinator 
longus  and  the  flexor  carpi  radialis; 
the  ulnar  between  the  innermost  tendon 
of  the  flexor  sublimis  digitorum  and  the 
flexor  carj^i  ulnaris,  by  which  latter 
tendon  it  is  slightly  overlapped.  An 
incision  about  an  inch  long  through  the 
integuments  and  deep  fascia  j^arallel  to 
the  course  of  either  vessel,  is  all  that  is 


Fig.  105. — Diagram  to  show 
the  collateral  circulation 
after  ligature  of  the  axil- 
lary brachial  and  radial 
and  ulnar  arteries.  a. 
Brachial ;  B.  Radial ;  c. 
Ulnar  ;  d.  Superior  pro- 
funda;  E.  Inferior  pro- 
funda ;  p.  Anastomotica 
magna ;  g.  Radial  recur- 
rent ;  H.  Interosseous 
recurrent  ;  i.  Anterior 
and  K.  posterior  ulnar 
recurrent  ;  j.  Axillary ; 
L.  Common  interosseous ; 
M.  Posterior  interosseous  ; 
N.  Anterior  interosseous  ; 
0  0.  Anterior  and  posterior 
carpal;  p.  Deep  palmar 
arch  ;  q.  Superficial  palmar 
arch  ;  ii.  Posterior  circum- 
flex ;  s.  Subscapular, 


necessary  to  expose  them  (Fig.  106,  g,  h). 
In  the  case  of  the  ulnar,  however,  the 
flexor  carpi  ulnaris  may  have  to  be  held 
aside.  The  aneurysm  needle  should  be 
passed  from  the  ulnar  to  the  radial  side 
to  avoid  the  nerve  which  lies  to  the 
ulnar  side.  In  the  case  of  the  radial, 
the  needle  may  be  passed  either  way  as 
the  radial  nerve  at  the  wrist  is  not  in 
contact  with  the  arter3^  No  harm  will 
ensue  if  the  venre  comites  are  tied  with 
their  respective  vessels.  The  radial 
artery  in  the  upper  third  lies  deeply 
between  the  supinator  longus  and  pro- 
nator radii  teres.      Make  an  incision 


(Fig.  106,  e)  in  a  line  drawn  from  the 
middle  of  the  bend  of  the  elbow  to  half  an  inch  internal  to  the 
styloid  process  of  the  radius.    Separate  the  muscles  and  the  artery 
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will  be  exposed.  The  radial  nerve  in  this  situation  is  some  distance 
to  the  outer  side  of  the  artery.  Lirjature  of  the  idnar  in  the  upper 
third  is  more  difficult  as  it  lies  beneath  the  superficial  flexor  muscles. 
Make  an  incision  (Fig.  106,  f)  four  inches  long  in  a  line  drawn 
from  the  front  of  the  internal  condyle  to  the  radial  side  of  the 
pisiform  bone.  Seek  the  interval  between  the  flexor  carpi  ulnaris 
and  the  flexor  sublimis  digitorum.  Separate  these  muscles,  and 
the  ulnar  nerve  will  be  seen.  Work  su2)erficial  to  the  nerve,  and 
the  artery  wdll  be  found  between  the 
flexor  sublimis  and  flexor  profundus 
digitorum.  For  roJ  la  feral  circidatidn 
after  ligature  of  the  radial  and  ulnar 
arteries,  see  Fig.  105. 

The  external  iliac  autery  may 
require  ligature  for — 1,  Aneurysm  in 
the  groin  ;  2,  secondary  h^emorrhage 
from  the  femoral  ;  3,  a  w^ound  of  the 
vessel  itself.  A  line  drawn  from  half 
an  inch  below  and  a  little  to  the  left 
of  the  umbilicus  to  the  middle  of 
Poupart's  ligament  indicates  its  course. 
Make  a  curved  incision  beginning  a 
little  external  to  the  centre  of 
Poupart's  ligament  ui)wards  and  out- 
wards for  about  three  inches  towards 
the  anterior  superior  spine  of  the 
ilium  (Fig.  305,  c).  Divide  the  skin, 
superficial  and  deep  fascia,  and  the 
aponeurosis  of  the  external  oblique; 
cut  more  carefully  through  the  in- 
ternal oblique  and  transversalis 
muscles,  and  the  fascia  transversalis 
will  be  exposed.  Divide  this  on  a 
director,  taking  care  not  to  injure  the 
peritoneum.  Separate  the  peritoneum 
gently  from  the  psoas  muscle,  and  let  an  assistant  press  it  carefully 
upwards  and  inwards.  The  artery  will  now  be  felt  beating  at  the 
inner  part  of  the  wound  along  the  inner  border  of  the  psoas. 
Pass  the  aneurysm  needle  from  within  outwards  to  avoid  injuring 
the  vein  which  lies  to  the  inner  side  of  the  artery.  The  small 
crural  bi'anch  of  the  genito-crural  nerve  lies  on  the  artery,  and 
the  circumflex  iliac  vein  and  vas  deferens  cross  it  just  before  it 
passes  under  Poupart's  ligament.  The  cltief  accidents  that  may 
occur  during  ligature  are  :■ — 1,  Injury  of  the  peritoneum  ;  2,  wound 
of  the  vein ;  3,  wound  of  the  spermatic  cord ;  4,  wound  of  the 
epigastric  artery;  and  5,  puncture  of  the  circumflex  iliac  vein, 


Fig.  106. — Lines  of  incision  for 
ligature  of  arteries  of  the 
upper  extremity. 
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The  chief  dangers  after  ligature  are: — 1,  Grangrene  of  the  limb  ; 
2,  peritonitis;  3,  secondary  haemorrhage.  Should  secondary 
hiTemorrhage  occur,  carefully  ajiplied  j^ressure  must  be  tried.  If 
this  fails,  nothing  is  left  but  the  desperate  expedient  of  cutting 

down  on  the  bleeding  vessel  and  trying 
to  secure  it.  Davy's  lever  should  be 
used  to  control  the  hremorrhage  during 
the  operation.  The  peritoneum  will 
be  probably  opened,  and  success  will 
bo  problematical.  The  collateral  circu- 
lation  (Fig.  107)  is  carried  on  chiefly 
b}^  the  anastomosis  between  the  in- 
ternal mammary  and  dee^^  epigastric  ; 
the  ilio -lumbar  and  circumflex  iliac ; 
the  gluteal  and  external  circumflex ; 
the  obturator  and  internal  circumflex  ; 
the  sciatic  and  the  superior  perforating 
and  internal  circumflex. 

The  common  iliac  artery  has  been 
ligatured  for  aneurysm  of  the  external 
iliac  and  for  gluteal  aneurysm ;  the 

INTERNAL  ILIAC  ARTERY  also  for  gluteal 

aneurysm.  Both  may  be  reached  by 
prolonging  the  incision  for  ligature 
of  the  external  iliac,  and  both  have 
recently  been  tied  through  the  peri- 
toneum. Both  operations  were  formerly 
attended  with  the  most  unfavourable 
results,  but  of  late  there  have  been 
several  successful  cases  in  which  the 
abdomen  has  been  opened  in  the  middle 
line,  the  intestines  drawn  aside  and  the 
vessels  exposed  by  scratching  through 
the  peritoneum.  For  collateral  circula- 
tion, see  Fig.  107. 

The  superficial  femoral  artery 
may  be  ligatured  for — 1,  Wound  of 


Fig.  107. — Diagram  of  the  collateral  circulation  after  ligature  of  the  common 
iliac,  external  and  internal  iliac,  femoral,  popliteal,  and  arteries  of  the  leg. 
A.  Common  iliac;  b.  External  iliac;  c.  Internal  iliac;  d.  Last  lumbar; 
E.  Ilio-lumbar;  f.  Epigastric;  G.  Circumflex  iliac;  H.  Obturator;  i.  Glu- 
teal ;  J.  Lateral  sacral ;  k.  Sciatic  ;  l.  External  circumflex  ;  M.  Profunda ; 
N.  Internal  circumflex ;  o.  Femoral  ;  p.  Comes  ischiatici  ;  qqq.  Perfo- 
rating;  R.  Anastomotica  magna;  ss.  Superior  articular;  tt.  Inferior 
articular;  n.  Tibial  recurrent;  v.  Popliteal;  w.  Anterior  tibial;  x.  Pos- 
terior tibial ;  y.  Peroneal 
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the  artery  itself;  2,  poi^liteal  aneurysm;  3,  hciemorrhage  from  a 
wound  of  one  of  the  tibials.  The  ligature  may  be  applied  either 
in  Scarpa's  triangle  or  in  Hunter's  canal.  In  HcdryxCs  triaiifjle 
the  artery  is  usually  tied  at  the  apex  where  the  sartorius  touches 
the  adductor  longus.  If  thought  necessary,  the  line  of  the  sartorius 
may  be  marked  on  the  skin  with  lunar  caustic  b}"  putting  the  muscle 
in  action  before  the  patient  is  anaesthetized. 
Slightly  flex  the  leg,  and  place  the  thigh  on 
its  outer  side  in  a  position  of  slight  abduc- 
tion and  flexion.  A  lino  drawn  from  a 
point  midway  between  the  symj^hysis  pubis 
and  the  anterior  superior  iliac  spine  to  the  ^l^/', 
adductor  tubercle  in  this  position  indicates 
the  course  of  the  artery  (Fig.  1()<S,  a).  Make 
an  incision  about  three  inches  long  in  this 
line,  beginning  about  four  inches  below 
Poupart's  ligament ;  cut  through  the  skin 
and  superficial  fascia,  and  divide  the  deep 
fascia  on  a  director.  Draw  the  sartorius 
gently  oiitivards,  and  the  sheath  of  the  vessel 
will  be  exposed.  Open  this  in  the  usual 
way,  avoiding  the  small  branch  of  the  internal 
cutanc^ous  nerve  which  crosses  the  artery  at 
this  spot.  Pass  the  aneurj^sm  needle  from 
within  outwards  to  avoid  injuring  the  vein 
which  lies  to  the  inner  side  of,  and  a  little 
posterior  to,  the  artery.  ///  Huider's  caiiul 
the  same  line  as  the  above  indicates  the 
course  of  the  vessel  (Fig.  b).  Place  the 
limb  as  before,  and  make  an  incision  three 
or  four  inches  long  in  the  line  of  the  artery 
in  the  middle  third  of  the  thigh.  Divide 
the  superficial  and  deep  fascia,  and  the 
sartorius  will  be  exposed.  It  may  be  known 
by  its  fibres  running  downwards  and  inwards. 
Draw  the  muscle  to  the  inner  side,  and  the 
iponeurotic    covering    of    Hunter's  canal 

known  by  its  strong  transverse  fibres)  will  be  seen.  Divide  it  on 
director,  and  the  artery  will  be  found  lying  between  the  vastus 
nternus  on  the  outer  side  and  the  adductor  longus  and  magnus 
^n  the  inner  side.  The  vein  is  behind  and  a  little  external  to  the 
rtery.  The  long  saphenous  nerve  crosses  the  artery  from  the 
uter  to  the  inner  side.  Pass  the  aneurysm  needle  from  without 
iwards,  keeping  the  point  well  applied  to  the  vessel,  as  the  vein 
1  this  situation  is  usually  very  adherent  to  the  artery.  The  chief 
DKjers  after  ligature  are— 1,  gangrene  ;  2,  secondary  hfemorrhage  ; 


Fig.  108.— Lines  of  in- 
cision for  ligature 
of  arteries  of  lower 
extremity. 
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3,  phlebitis  and  pyaemia  from  pricking  tlie  vein  (see  p.  281).  The 
collateral  drciilation  (Fig.  107)  is  carried  on  b}^  the  anastomosis  of 
(a)  the  perforating  branches  of  the  profunda  with  the  articular 
branches  of  the  popliteal ;  (b)  the  descending  branch  of  the  external 
circumflex  with  the  external  articular  branches  of  the  popliteal  and 
tibial  recurrent ;  and  (c)  the  arter}^  of  the  great  sciatic  nerve  with 
the  internal  articular  branches  of  the  popliteal. 

The  popliteal  artery  may  be  ligatured  in  its  upper  part  for 
popliteal  aneurysm.  Place  the  limb  on  its  outer  side  and  make  an 
incision  about  four  inches  long  at  the  upper  part  of  the  popliteal 
space  over  the  course  of  the  artery.  Divide  the  deep  fascia  and 
feel  for  the  pulsation  of  the  vessel  at  the  inner  margin  of  the  semi- 
membranosus. Hook  the  nerve  outwards  or  inwards,  and  open 
the  sheath  well  to  its  inner  side  to  avoid  the  vein. 

The  posterior  tibial  artery. — In  the  upper  third.  Place  the 
limb  on  its  outer  side,  and  make  an  incision  four  inches  long 
parallel,  and  half  an  inch  posterior,  to  the  inner  border  of  the 
tibia  (Fig.  108,  e).  Divide  only  the  skin  and  superficial  fascia  in 
the  first  incision  to  avoid  injuring  the  long  saphenous  vein.  Then 
divide  the  deep  fascia  and  draw  the  gastrocnemius,  if  seen,  back- 
wards ;  cut  through  the  tibial  origin  of  the  soleus,  and  the  inter- 
muscular fascia  will  be  exposed.  Divide  this  on  a  director,  and 
the  artery  will  be  found  lying  on  the  tibialis  posticus  with  the 
posterior  tibial  nerve  to  its  outer  side.  Ligature  of  the  posterior 
tibial  in  its  upper  third  can  hardly  be  required,  except  for  a  wound 
which  should  then  be  enlarged  longitudinally  until  sufficient  room 
is  obtained.  At  the  anhle, — Make  a  curved  incision  over  the  artery 
a  finger's  breadth  behind  and  below  the  internal  malleolus.  Divide 
the  superficial  and  deep  fascia  and  the  internal  annular  ligament, 
and  the  firtery  will  be  found  between  the  tendons  of  the  flexor 
longus  digitorum  and  flexor  longus  hallucis  with  the  nerve  to  its 
outer  side.    For  collateral  circnlation,  see  Fig.  107. 

The  anterior  tibial  artery.— A  line  drawn  from  the  inner 
side  of  the  head  of  the  fibula  to  midway  between  the  two  malleoli 
indicates  the  course  of  the  vessel.  In  the  upper  third  make  an 
incision  about  five  inches  long  in  the  line  of  the  artery  (Fig.  108,  c) 
through  the  skin  and  superficial  fascia,  and  look  for  the  innermost 
white  line,  which  indicates  the  cellular  interval  between  the  tibialis 
anticus  and  the  extensor  longus  digitorum.  Divide  the  deep  fascia 
over  this  line  on  a  director ;  hold  the  muscles  apart  by  retractors, 
and  the  artery  will  be  found  on  the  interosseus  membrane  with  the 
nerve  to  its  outer  side.  ///  the  middle  third  the  artery  lies  between 
the  tibialis  anticus  and  extensor  proprius  hallucis,  and  the  nerve 
lies  on  the  artery.  In  the  lower  third  the  arter}"  lies  between  the 
extensor  proprius  hallucis  and  the  extensor  longus  digitorum  with 
the  nerve  on  its  outer  side.    An  incision  in  the  line  of  the  artery 
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(Fig.  lOS,  (1)  and  the  separation  of  the  muscles  is  all  that  is  neces- 
sary to  expose  the  vessel  in  either  of  these  situations.  For  roJ/aferaJ 
circulation,  see  Fig.  107. 

The  dorsalis  pedis  autery  may  require  ligature  for  a  wound 
on  the  dorsum  of  the  foot.  I  have  twice  seen  it  tied  for  aneurysm 
of  the  vessel  itself.  Make  an  incision  in  a  line  drawn  from  midway 
between  the  two  malleoli  to  the  interval  between  the  great  and 
second  toes  ;  divide  the  skin  and  the  sui)erficial  and  deep  fascia : 
the  artery  will  be  found  between  the  extensor  proprius  hallucis 
and  the  innermost  tendon  of  the  extensor  longus  digitorum.  As 
the  artery  sinks  into  the  sole  it  is  crossed  b)^  the  innermost  tendon 
of  the  extensor  brevis  digitorum.  The  anterior  tibial  nerve  is  on 
the  outer  side. 

DISEASES  OF  THE  VEINS. 

Thrombosis,  or  clotting  of  the  blood  in  a  vein,  is  ver}-  common, 
and  was  formerly  thought  to  be  always  the  result  of  inflammation 
of  the  vein-wall.  Hence,  whenever  a  vein  became  thrombosed,  the 
condition  was  spoken  of  as  phlebitis.  It  is  now  known,  however, 
that  a  thrombus  may  ff)nii  in  a  \  <'in  without  any  inflammation  of 
its  wallsTarid  that  the  ])icsoncc  of  a  thrombus  is  in  some  cases  the 
cause  and  not  tlio  result  of  the  inihimmation.  The  ((ihsvs  of  throm- 
bosis may  bo  considered  under  the  foUowing  heads  : — 1.  C/uti/ges  in 
the  veiv-tra//,  such  as  may  result  from  injury,  iiiflammation,  and 
degenerative  Pi^ocesses,  and  such  as  often  exist  in  the  inner  coat 
in  vanx.  2.  (■Jiaii</es  ijiJJiLJilmi'l^  such  as  occur  in  septicaemia  and 
pyaemia  and  other  affections  in  which  there  is  a  destruction  of  the 
white  corpuscles,  and  the,  conse([uent  setting  free  of  the  fibrin 
ferment  contained  in  them.  Tlie  exact  natures  of  the  changes  in 
the  blood  inducing  thrombosis  is,  however,  not  known,  and  the 
above  explanation  is  at  the  best  a  mere  theory.  3.  The  presejiee  of 
iiiirn>^<)r<iaii isms.  4.  The  retardation  or  arrest  of  the  Nood-stream, 
as  [a)  when  a  ligature  is  applied  to  a  vein ;  (6)  when  a  vein  is  com- 
pressed by  a  tight  bandage,  tumour,  or  contraction  of  a  cicatrix  ; 
{(•)  when  the  blood  flows  feebly  through  a  vein  owing  to  weak 
action  of  the  heart  induced  by  age,  fevers,  loss  of  blood,  a  varicose 
condition  of  the  vein.  5.  The  presence  (fa  firf'iijnhoihj  not  covered 
hy  endothefinm,  as  a  piece  of  ligature,  an  embolus,  an  already 
formed  thrombus,  or  the  protrusion  of  a  new  growth  into  the 
lumen  of  a  vein. 

Method  of  extension  of  the  thrornhns. — When  once  formed  the 
^^l'ilihM.-?n:a}L, extend  either  with  or  against  the  blood-stream. 
As  a  rule,  however,  it  takes  the  former  direction,  extending  from 
the  smaller  to  the  larger  veins,  and  in  this  way  may  at  times  reach 
the  heart. 

Appearances  of  a  recent  thromhus, — When  the  blood  is  at  rest  at 
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the  time  of  coagulation,  as  when  a  vein  is  ligatured,  the  thrombus 
will  be  red  throughout,  as  both  the  coloured  and  colourless  corpus- 
cles equally  become  entangled  in  the  fibrin.  It  will  fill  the  whole 
lumen  of  the  vein,  and  at  first  will  be  soft  and  gelatinous,  and  but 
loosel}''  attached  to  the  vein-wall.  When,  on  the  other  hand,  the 
clot  is  formed  gradually  whilst  the  blood  is  in  motion,  as  when  the 
clot  is  deposited  on  an  unhealthy  vein -wall,  the  clot  is  laminated, 
and  firml}^  adherent  to  the  wall,  and  will  be  either  white  or  tinged 
with  red,  according  to  the  rate  at  which  it  is  formed.  A  yost-mprtem 
clot  may  be  distinguished  from  the  above  in  that  it  does  not  ad^je^^e 
to  the  wall  of  the  voss"l,  nor  as  a  rule  entirely  fill  its  lumen.  It  is 
never  laminated,  although  it  may  consist  of  two  layers,  one  white 
and  one  red. 

(J/iaiHjcs  hi  the  thromhus. — 1.  The  clot  may  become  converted, 
together  with  that  portion  of  the  vein  in  which  it  is  contained,  into 
a  fibrous  cord.  Thus  it  first  loses  its  red  colour  from  the  disappear- 
ance of  the  red  corpuscles,  then  becomes  firmer,  more  adherent  to 
the  wall  of  the  vein,  and  finally  indistinguishable  from  it.  The 
minute  changes  which  occur  in  this  process  are  similar  to  those 
already  described  in  the  healing  of  an  artery  after  injury  (p.  114). 
2.  The  clot  may  undergo  calcification  and  become  converted  into  a 
so-called  vein-stone  or  phlebolith,  which  may  either  be  found  free, 
or  attached  to  the  walls  by  a  pedicle.  3.  The  clot  may  soften  and 
disintegrate,  forming  a  pultaceous  reddish  material  or  a  yellowish- 
red  puriform  fluid,  the  latter  change  being  probably  due  to  the 
action  of  septic  micro-organisms.  4.  The  clot  may  shrink  to  one 
side  of  the  vein,  or  become  tunnelled  by  the  blood,  or  it  may  be 
slowly  (  ill Tied  awi^y  by  the  circulation  without  causing  any  mis- 
chief. The  tunnelling  of  the  clot  is  brought  about  by  the  gradual 
enlargement  of  the  small  vessels  which  normally  permeate  the  clot 
during  its  conversion  into  a  fibrous  cord. 

The  e£eds  of  thrombosjs  are,  1.  Sivdlhuj..  (cmLwdema  of  the  parts 
from  which  the  affected  vein  returned  the  venous  blood.  This  may 
completely  or  partially  disappear,  or  it  may  remain  i:)ermanent  con- 
stituting the  condition  known  as  sjJfd  (t'dnna,  according  to  whether 
the  lumen  of  the  vein  is  or  is  not  restored,  or  the  collateral  channels 
are  sufficient  for  the  requirements  of  the  circulation.  A  good 
example  of  oedema  from  thrombosis  is  furnished  by  the  so-called 
white  leg,  or phlef/masia  alba  dolens,  so  common  after  2)arturition  as 
the  result  of  the  extension  of  the  clot  from  the  uterine  veins  through 
the  iliacs  to  the  femoral.  2.  Gaiujrene  occasionally  occurs  after  the 
plugging  of  a  large  vein  where  the  collateral  circulation  is  in- 
sufficient to  relieve  the  engorgement  of  the  part,  and  is  necessarily 
of  the  moist  variety.  3.  Phlebitis,  or  inflammation  of  the  vein- 
walls,  may  ensue,  and  will  take  a  simple  or  a  spreading  and 
suppurative  form,  according  as  the  thrombus  is  of  a  simple  or  of  a 
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sej^tic  or  infective  nature.  4.  J^nilin/j^m ,  owing  to  a  portion  of 
a  thrombus  being  swept  away  by  the  blood-stream  and  becoming 
lodged  in  a  distant  vessel.  The  way  in  which  this  detachment  may 
take  place  is  shown  in  Fig.  43,  p.  140.  If  the  thrombus  is  of  a 
simple  character,  no  harm  may  ensue  ;  but  if  septic  or  infective, 
the  embolus  will  also  be  sej^tic  or  infective,  and  set  uji  a  like 
inflammation  in  the  part  where  it  becomes  arrested.    (See  P>/a  ini((, 

Hifjr/s. — When  the  deep  veins  are  plugged,  the  only  evidence  of 
the .  thrombosis  will  be  signs  of  ol)struction  to  the  circulation 
in  the  veins  below,  such  as  oedema  or  dilatation  of  the  supcrflcial 
veins.  When,  however,  a  su])orficial  vein,  as  one  of  the  saplienas, 
is  affected,  there  will  be  a  hard  cord-like  swelling  in  the  situation 
of  the  vein,  and  some  tenderness  on  })ressure  and  feeling  of  stiffness 
on  movement.  Should  inflammation  of  the  vein  follow  from  the 
liresence  of  the  thrombus,  there  will  bo  iji  addition  some  heat  and 
redness  of  the  skin.    (See  PltJc.hitis.) 

Trmtment. — Absolute  rest  in  the  recumbent  i)ositioii  is  essential, 
lest  a  jiortion  of  the  clot  should  become  detached  and  lodged  in  an 
important  organ,  as  the  brain,  or  plug  the  pulmonary  artery,  and 
sudden  death  ensue.  Where  there  is  much  cedema,  the  j^art  should 
at  first  be  elevated,  and  subsequently  eveidy  and  firmly  bandaged. 

Phlebitis,  or  inflammation  of  veins,  may  be  divided  into  the 
simple,  and  the  septic  or  spreading. 

Hjmii/r  jiJi/rhif/s,  formerly  known  as  (((//ic.s.'rc  j>/ileh;fisy  is  a  simple 
local  inlhniiiiiation  of  the  vein-wall,  and  may  terminate  in  resolu- 
tion, obliteration  of  the  vein,  or  more  rarely  in  the  formation  of  a 
localized  abscess.  (Piuses. — 1.  Injury  of  the  vein-walls.  2.  Simple 
inflammation  of  the  surrounding  tissues.  3.  The  formation  of  a 
non-infective  thrombus  in  a  vein.  4.  Gout  or  the  gouty  diathesis. 
5.  Certain  conditions  of  the  sj^stem  the  exact  nature  of  which  is  not 
known,  the  phlebitis  being  then  sjioken  of  as  idiopathic. 

Patholofjij. — The  walls  of  the  vein  become  infiltrated  with  leuco- 
cytes and  swollen,  whilst  a  thrombus,  should  such  not  already  be 
l^resent  as  the  cause  of  the  inflammation,  will  form  in  the  interior 
of  the  vein.  Changes  similar  to  those  already  described  under 
thrombosis  may  then  occur  in  the  clot.  Thus  the  vein  may  become 
obliterated,  or  the  thrombus  variously  disposed  of  and  the  calibre  of 
the  vein  restored.  Or  pyogenic  organisms  may  gain  admission  and 
sujipuration  may  take  place.  The  suppuration,  however,  does  not 
spread  unless  the  thrombus,  the  barrier  to  the  organisms,  is 
disturbed  on  the  evacuation  of  the  pus. 

Symptoms.— There  is  the  same  cord-like  swelling  in  the  affected 
part  of  the  vein  as  in  simple  thrombosis,  but  the  skin,  at  least  when 
a  superficial  vein  is  involved,  is  dusky  red  and  oedematous,  and  pain 
is  more  severe  on  pressure  and  on  movement.    When  a  vein  of 
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large  size  is  affected,  there  will  be  in  addition  signs  of  obstruction 
to  the  venous  circulation.  The  gouty  form  is  either  associated  with 
ordinary  gouty  inflammation  in  the  foot  or  joints,  or  occurs  with 
little  or  no  evident  provocation  in  persons  of  marked  gouty  con- 
stitution, or  with  a  gouty  inheritance.  It  is  more  especially 
characterized  by  its  symmetry,  apparent  metastasis,  and  frequent 
recurrences. 

The  treatniext  is  similar  to  that  of  thrombosis.  Where  there  is 
much  pain,  a  mixture  of  glycerine  and  belladonna  may  be  smeared 
over  the  vein,  or  lead  and  opium  lotion,  or  hot  boracic  poultices 
may  be  applied.  Should  an  abscess  form,,  it  must  be  opened  with 
antiseptic  precautions,  care  being  taken  not  to  disturb  the  clots. 
Saline  purgatives  should  be  given,  with  potash,  litliia,  piperazine, 
and  colchicum  in  the  gouty,  and  the  patient  placed  on  low  diet. 

SupruRATivE  PHLEBITIS  IS  a  Spreading,  infective  inflammation 
of  the  vein-walls  and  tissues  around.  Causes. — It  is  due  to  an  in- 
fective inflammation  spreading  to  the  vein-walls  or  to  the  softening 
of  an  infective  thrombus.  Thus,  it  is  frequently  met  with  in  con- 
nection with  compound  fractures,  ill-conditioned  stumps,  acute 
necrosis,  osteomyelitis,  diffuse  cellulitis,  malignant  pustule,  facial 
carbuncle,  &c.  It  may  also  follow  the  opening  of  an.  abscess,  the 
result  of  simple  phlebitis,  if  the  clots  are  disturbed  and  septic  pro- 
cesses are  allowed  to  take  place  in  the  wound.  Patltoloyy. — The 
coats  of  the  inflamed  vein  become  red,  swollen,  and  in  places  softj 
and  diffluent,  and  the  thrombus  softened  into  a  purulent  fluid, 
whilst  micrococci  are  found  both  in  it  and  in  the  vein-walls. 
These  changes  gradually  extend  up  the  vein,  and  should  portions 
of  the  infective  thrombus  be  carried  away  by  the  blood- stream, 
metastatic  abscesses  in  distant  parts  and  general  blood-poisoning 
will  result  [pyctmia).  Symptoms. — When  a  superficial  vein  is 
affected  there  is  at  first  a  cord-like  swelling  as  in  simple  phlebitis, 
but  redness  and  oedema  of  the  skin  soon  supervene,  followed  by 
fluctuation  in  one  or  more  situations  in  the  course  of  the  vein,  and 
frequently  by  general  blood-poisoning.  When  the  deep  veins  are 
involved,  the  disease  may  not  be  suspected  until  signs  of  pysemia  j 
set  in,  and  the  condition  of  the  veins  can  then  only  with  certainty  I 
be  ascertained  on  a  pust-mortem  examination  being  made.  The 
trmiment  resolves  itself  into  controlling  or  arresting,  if  possible, 
the  infective  inflammation  in  the  part  from  which  the  suppurative 
phlebitis  starts.  Beyond  this,  little  can  be  done,  although,  could 
the  condition  of  the  veins  be  diagnosed  with  certaint}^  amputation 
above  the  inflamed  part  might,  before  general  blood-poisoning  had 
supervened,  save  the  patient's  life.  When  the  vein  is  superficial, 
cutting  out  a  piece  above  the  disease  has  been  suggested ;  but  cases 
to  which  such  treatment  would  be  applicable  must  be  very  rare,  as 
the  inflammation  is  seldom  limited  to  a  superficial  vein. 


VAllICOSE  VEINS. 


303 


Varicose  veins. — A  vein  is  said  to  be  varicose  when  it  is  per- 
manently and  unequally  dilated,  and  its  coats  have  undergone 
certain  degenerative  changes.  A  varicose  condition  is  most 
common  in  the  veins  of  the  lower  extremitie?,  and  in  the  veins  of 
the  rectum  and  testicle  (see  Piles  and  Varimcc/v). 

The  causes  may  be  considered  under  the  heads  of  increased  intra- 
venous pressure,  and  changes  in  the  vein-walls.  A.  Increased 
intra- renous  pressure  may  be  due  to  1.  Organic  affections  of  the 
heart  whereby  the  return  of  venous  blood  is  impeded.  2.  Obstruc- 
tion to  the  circulation  in  the  portal  system,  a  cause  chiefly  affecting 
the  hiemorrhoidal  veins  (see  riles).  3.  Pressure  upon  the  veins, 
such  as  may  be  exerted  («)  by  the  gravid  uterus  or  a  tumour  of  the 
uterus  or  of  the  ovaries  on  the  iliac  veins ; 
(/>)  by  an  aneurysm  of  the  abdominal  aorta 
on  the  inferior  vena  cava  ;  [c)  by  fiecal  accu- 
mulation on  the  hiemorrhoidal  veins;  ('/)  by 
a  tumour  in  the  groin  on  the  femoral  vein ; 
(r)  by  an  ill-htting  truss  on  the  S2)ermatic 
veins  (see  Varicocele) ;  or  (/)  by  a  tight 
garter  on  the  saphenous  veins.  4.  Long 
standing,  which  has  a,  tendency  to  cause 
the  accumulation  of  blood  in  the  veins  of 
the  lower  extremity.  5.  Severemui^cular  exer- 
tmiL,  whereby  an  increased  amount  of  blood 
is  driven  by  the  contraction  of  the  muscles 
from  the  deep  into  the  superficial  veins. 
;8ome  authors  consider  this  last  the  chief,  if 
not  the  <jnly  cause  of  varicose  veins  of  the 
lower  extremities.  They  maintain  that  the 
pressure  of  the  blood  first  produces  a  dilata- 
tion of  the  superficial  veins  where  the  inter- 
muscular veins  empty  into  them ;  that  this 

dilatation  being  frequently  repeated  becomes  permanent ;  that 
the  valves  in  consequence  are  unable  to  close  and  protect  the 
veins,  and  being  thrown  out  of  use  gradually  undergo  atrophy, 
whilst  the  weight  of  the  column  of  blood,  from  the  inefficiency  of 
the  valves,  becomes  further  increased,  and  the  veins  still  further 
dilated.  B.  Changes  in  the  uein-tvalls. — These  consist  principally 
in  an  li£i:editarY,.AKaaklie^^ ,  want  of  muscular  tone,  and  inflamma- 
tory softening  of  the  walls.  Varicose  veins  are  more  common  in 
aieii  than  in  women,  owing  to  their  more  frequent  exposure  to  the 
Jxciting  causes.  Women,  however,  are  peculiarly  liable  to  them 
luring  pregnancy. 

Pathology. — A  varicose  vein  is  lengthened,  dilated,  and  frequently 
lortuous  (Fig.  109),  the  dilatation  being  especially  marked  where  the 
ntermuscular  veins  open  into  the  superficial,  and  at  the  situation 


Fig.  109.  —  Varicose 
veins.  (From  Bry- 
ant's Surgery.) 
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of  the  valves.  The  middle,  ancLto  a  less  extent  the  outei^_cpatj__are 
often  ,i;iviit]>'  tliicl<(Mi(>d  l)y  the  formation  of  fibrous  tissiie,  but  the 
inner  coat  sliows  little  change.  In  the  dilated  portions  immediately 
above  the  v  alves  the  c()ats,  on  the  other  hand,  may  l)e  found  greatly 
tliiniied,  so  that  the  vein  may  give  way  at  these  situations.  The 
valves  themselveSj  from  the  dilatation  of  the  veins,  cease  to  be  of 
service,  and  become  atrpiihied  and  frequently  reduced  to  mei'e  ridges 
or  fibrous  cords.  Thus  the  intravenous  pressure  in  the  segment 
below  is  increased  as  the  column  of  blood  in  the  upper  part  of  the 
vein  is  no  longer  supported  by  the  valves.  The  d^ep  veins  are 
generally  involved  in  the  varicose  condition,  and  the  smaller  radicals 
returning  the  blood  to  the  varicose  vein  from  the  skin  often  share 
in  the  dilatation.  The  skin,  in  consequence  of  the  obstruction  to  the 
venous  return,  becomes  congested  and  chronically  inflamed  {^varicose 
eczema)  and  frequently  gives  way,  producing  an  ulcer  {^varicose  ulcer); 
whilst  at  times  the  pressure  of  the  vein  causes  thinning  of  the  skin, 
and  this,  with  the  wall  of  the  vein,  may  yield,  and  haemorrhage 
result.  When  the  valves  have  been  destroyed,  the  haemorrhage  may 
be  very  severe,  and  even  terminate  in  death,  as  the  blood  sometimes 
flows  backwards  from  the  heart  through  the  proximal  end  as  well 
as  the  distal  end  of  the  vein.  Thrombosis  at  some  part  of  the  vein 
is  of  frequent  occurrence. 

The  symptoms  usually  conq^lained  of  are  fatigue  and  a  sense  of 
fulness  of  the  limb  after  exercise  or  long  standing,  and  j^erhaps 
cramp,  coldness  of  the  feet,  swelling  and  cedema  of  the  ankle,  and 
numbness  of  the  leg.  Sometimes  there  is  deep-seated  pain.  The 
tortuous  vein  or  veins  meandering  up  the  leg  is  a  characteristic  sign 
which  cannot  be  mistaken.  When  the  smaller  radicals  are  affected 
bluish  clusters  of  minute  veins  are  visible  here  and  there,  especially 
about  the  ankle  and  knee. 

The  treatment  may  be  palliative  or  radical.  Palliative  treatment 
consists  locally  in  supporting  the  dilated  vein  by  an  elastic  stocking 
or  by  a  Martin's  or  an  ordinary  bandage,  and  reducing  the  hours 
of  standing  where  possible.  The  bowels  at  the  same  time  should 
be  regulated,  and  the  general  health  improved  by  tonics,  iron,  &c. 
Radical  treatment  should  be  undertaken  under  the  following  circum- 
stances:— 1,  when  a  vein  appears  likely  to  burst;  2,  when  there  is 
a  knotted  mass  of  large  veins  in  one  or  more  situations  giving  rise 
to  much  pain  and  inconvenience ;  3,  when  an  intractable  ulcer  is 
present ;  and  4,  when  the  varicosity  is  chiefly  confined  to  a  single 
vein.  Many  methods  of  operating  have  been  proposed,  some  highly 
dangerous.  With  modern  ajitiseptic-. precautions,  ihG^rclsioiL^oijL 
portion  of  the  vein  after  a  ligature  has  been  applied  al)Oia_aiid 
below  is  the  best  and  most  certain  method  of  radical  cure.  A  small 
incision  is  made  over  the  vein,  the  vein  neatly  dissected  out  for  an 
inch  or  so,  a  ligature  applied  as  high  up  and  a  second  as  low  down 


NiEYUS. 


305 


as  possible  within  this  limit,  the  vein  between  the  ligatures  excised, 
and  the  little  wound  carefully  united  by  sutures.  Five  or  six 
similar  incisions,  or  more  if  necessary,  are  made  along  the  course  of 
the  varicose  vein.  When  a  mass  of  tortuous  veins  is  the  source 
of  trouble,  it  should  be  dissected  out,  ligatures  having  been 
previously  applied  to  the  larger  veins  leading  from  the  mass. 
After  the  operation  the  patient  should  be  kept  at  rest  in  the 
recumbent  position  to  prevent  a  portion  of  the  thrombus  becoming 
detached  and  the  consequent  danger  of  embolism  in  vital  organs ; 
whilst  the  strictest  precautions  should  be  taken  to  keep  the  wound 
aseptic,  lest  suppurative  i)hlebitis  ensue. 

There  are  two  chief  varieties  of  nfievus,  the  capillary  and  the 
venous,  but  both  forms  may  be  combined. 

The  capillary  NyEVUS  j^r  j^^^xiform  aiH/ioina  consists  of  a  mass  of 
dilated  and  tortuous  capillaries  bound  together  b}^  a  scanty  amount 
of  connective  tissue.  These  ncevi  are  most  common  on  the  head, 
neck,  face  and  chest ;  and  occur  as  small,  flat,  or  sliglitlj^-elevated, 
red  or  i)urplish-red  patches  on  the  skin  or  mucous  membrane. 
Sometimes  they  are  spread  out  as  a  thin  layer  covering  perhaps 
the  greater  part  of  one  side  of  the  face,  and  are  then  known  as 
l[!2I^zl2iM  JMZk^'  The  blood  can  be  pressed  out  momentaril}^  but 
returns  when  pressure  is  removed.  Their  rate  of  growth  varies; 
sometimes  it  is  quick,  at  other  times  it  is  slow  ;  or  they  may  remain 
stationary,  or  disap])('ar  spoiitanoously.  Treatment. — The  smaller 
nrevi  may  readily  lie  dcstroNcd  by  iiiiiic  acid  or  ethylate  of  sodium. 
Those  known  as  ' '  ])ort-wine  marks"  sliould  be  left  alone,  or  undei 
some  conditions  they  may  be  scariti<'d. 

The  yexous  x.eyi^s  or  cin-enious  (nujloma  consists  of  a  number 
of  cavernous  s])a(  ('s  lined  with  endothelium  and  communicating 
with  each  otlier,  and  with  the  arteries  on  the  one  hand  and  the 
veins  on  the  other.  These  na^vi  form  distinct  tumours  bound 
together  by  delicate  connective  tissue  sometimes  containing  fat. 
The  blood  in  them  is  of  a  dark  venous  colour.  They  are  generally 
subcutaneous,  but  may  likewise  occur  beneath  a  mucous  membrane. 
They  are  always  congenital.  They  appear  as  irregular,  nodular, 
soft,  compressible  tumours,  easily  emptied  by  pressure,  but  quickly 
refilling,  and  swelling  up  on  coughing  or  crying.  When  under  a 
mucous  membrane  they  are  of  a  purplish-blue  colour.  The  skin 
or  mucous  membrane  covering  them  may  be  natural,  or  it  may  be 
affected  with  the  capillary  variety  of  neevus.  Their  favourite  seats 
are  the  lips,  cheeks,  scalp,  organs  of  generation,  back,  and  nates. 
They  may  gradually  increase  in  size,  remain  stationary,  or  undergo 
a  spontaneous  cure. 

Treatment. — The  indications  are  to  remove  or  to  destroy  the 
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iifevus  with,  as  little  scarring  as  possible.  This  may  be  done  by, 
1,  excision  with  the  knife;  2,  ligature :  3,  coagulating  injections; 
4,  setons;  5,  electrolysis. 

1.  Excision  luiih  the  knife  is  a  rapid,  jiainless,  and  effective 
method,  and  where,  as  in  the  lip,  by  removing  a  Y-shaped  piece 
a  mere  linear  scar  is  left,  is,  perhaps,  the  best.  To  avoid  hoemor- 
rhage,  however,  the  incision  should  be  made  wide  of  the  growth. 

2.  Ligature  is  a  sure,  simple,  and  safe  method,  but  is  painful, 
slow,  and  leaves  a  scar.  The  ligature  may  be  applied  in  several 
ways.  All  that  can  here  be  said  is  that  the  ligature  should  consist 
of  whip- cord  or  China  twist ;  that  it  should  be  applied  with  a  neevus 
needle,  either  subcutaneously,  or,  if  this  is  impracticable,  through 
an  incision  made  in  the  skin  round  the  na3vus ;  and  that  it  should 
be  tied  tightly  in  a  reef  knot  to  ensure  complete  strangulation. 

3.  Coagulating  irtjections. — The  materials  most  often  used  are 
perchloride  of  iron,  carbolic  acid,  and  chloride  of  zinc.  Only  a 
drop  or  two  should  be  injected,  as  otherwise  sloughing  may  occur, 
or  the  coagulation  may  spread  to  the  blood  in  the  veins,  and 
embolism,  resulting  perhaps  in  sudden  death,  may  ensue.  To 
avoid  this  accident  the  base  of  the  ntevus  must  be  compressed 
by  a  clamp  or  a  ligature  during  and  for  a  short  time  after  the 
operation.    Injection  is,  at  the  best,  a  dangerous  method. 

4.  Setons. — A  simple  thread,  or  one  soaked  in  perchloride  of  iron, 
passed  through  the  nsevus  and  left  in  for  a  week,  may  effect  a  cure 
by  causing  adhesive  inflammation.  This  method  is  sometimes  useful 
where  others  are  inapplicable. 

5.  Electrolysis  is  indicated  when  it  is  important  to  sayo  the  skin 
and  reduct'  the  scar  to  a  minimum,  as  in  ^'('ll()us  nievi  about  the 
face.  It  consists  in  passing  two  or  more  jiccdlcs  into  tlio  na?vus  in 
different  situations,  and  sending  a  weak  constant  cuiToiit  through 
them ;  or  better,  passing  needles  connected  only  with  the  negative 
pole  of  the  battery  into  the  neevus,  and  rubbing  a  rheophore  con- 
nected with  the  positive  pole  over  the  skin  of  some  other  part  of  the 
body.  Should  bubbles  of  gas  escape  the  current  inustjbe^  reduced 
in  strength.  Before  removing  the  needles  from  the  n?evus  the 
current  should  be  reversed  for  a  few  seconds  in  order  that  the 
coagulum  formed  around  the  needles  may  not  be  disturbed 
and  bleeding  from  the  punctures  ensue.  The  operation  must  be 
repeated  many  times,  as  if  too  strong  a  current  is  used  sloughing 
will  take  place. 

Arterial  varix,  or  a  dilated,  tortuous  and  irregularly  pouched 
condition  of  an  artery  similar  to  that  of  a  vein  in  varix ;  cirsoid 
ANEURYSM,  or  a  pulsating  tumour  composed  of  several  lengthened, 
dilated  and  pouched  arteries,  and  nearly  always  situated  on  the 
scalp ;  and  ANEURYSM  by  ANASTOMOSIS,  or  a  localized  dilatation  of 
arteries,  veins  and  capillaries,— are  all  too  rare  to  rec^uire  description 
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here.    Excision  after  ligature  of  the  supplying  vessels  is  pei'haps 
the  best  treatment. 

DISEASES  OF  THE  LYMniATICS. 

Lymphaxgitis  or  inflammation   of  the  lymphatic  vessels  is 
generally  associated  with  more  or  less  inflammation  of  the  lym- 
phatic glands.    Causes. — The  most  common  cause  is  the  absorption 
of  septic  or  of  infective  products  from  a  wound,  which,  however,  is 
often  very  trivial,  such  as  a  simple  scratch,  abrasion,  sting,  or 
puncture ;  more  rarely,  the  inflammation  may  follow  upon  mere 
irritation  of  the  skin,  as  a  chafe  of  the  heel,  excessive  friction,  or 
sun-burn.    Pathol o<jy. — The  walls  of  the  lymphatics  become  infil- 
trated with  cells,  swollen,  and  softened,  whilst  the  endothelium  is 
shed,  and  the  lymph  contained  in  the  vessels  often  undergoes 
coagulation.    The  inflammation  spreads  to  the  surrounding  tissues, 
but  seldom  higher  in  the  course  of  the  lymphatics  than  the  first  set 
of-  glands,  which  also  become  swollen  and  infiltrated  and  arrest 
the  further  absorption  of  the  septic  products.    It  may  icrmiiiaic  in 
resolution,  or  in  suppuration  in  and  around  the  glands,  or  more 
rarely  around  the  lymphatics  themselves.    Sometimes  the  septic 
products  appear  to  escape  the  glands,  and  general  blood-poisoning 
ensues.    Hymjitoms. — In  severe  cases,  lymphangitis  genoially  begins 
with  a  chill  or  rigor,  followed  by  high  temi:)erature  and  fever,  and 
perhaps  vomiting  and  diarrhoea.    Eod  lines,  when  the  superficial 
lymphatics  are  affected,  are  seen  running  from  the  wound  to  the 
nearest  lymphatic  glands,  with  here  and  there  erysipelatous  patches 
f  redness.    There  is  generally  pain  and  tenderness,  especially  in 
the  region  of  the  swollen  glands,  and  swelling  and  oedema,  some- 
times of  the  whole  limb.    It  may  be  diagnosed  from  phlol)itis  b}'  the 
edness  being  superficial  and  in  the  course  of  the  lymphatics,  not  in 
the  course  of  the  veins,  by  the  absence  of  the  cord-like  and  knotty 
feel  of  plugged  veins,  and  by  the  presence  of  glandular  enlarge- 
ment ;  from  erysipelas  by  the  redness  having  no  defined  margin, 
and  generally  running  in  lines.   The  treatment  consists  in  attending 
to  any  wound  or  abrasion,  allaying  other  sources  of  irritation  that 
may  be  present,  and  placing  the  inflamed  part  at  rest  in  an  elevated 
position.    Hot  fomentations  or  poultices,  or  glycerine  and  bella- 
donna may  be  a})pliod,  and  abscesses  should  be  opened  as  soon  as 
they  form.    If  any  swelling  is  left,  pressure  in  the  form  of  Scott's 
dressing  or  ammoniacuni  and  mercury  plaster  may  be  used  to 
disperse  it. 

IjYM_phatjlc_  Viyiix_^  is  very  rare.    It  is 

attended  by  a  condition  of  elephantias  of  the  parts  where  the 
Ijmphatics  arc  blocked .  When  the  suj^orficia  vessels  are  affected, 
"  the  varix  first  appears  in  the  form  of  small  elevations,  giving  the 
skin  an  appearance  which  has  been  compared  to  the  rind  of  an 
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orange.  It  subsequently  takes  the  form  of  little  vesicles,  covered 
with  a  thin  layer  of  dermis."  (Erichsen.)  At  times  the  dilated 
lymphatics  form  distinct  tumours  {Lymphavgiomata).  Treatment. — 
Slight  elastic  pressure,  and  protection  from  injury  or  irritation. 

Lymphatic  fistula  oii  Lympiiopphcea,  though  exceedingly 
rare,  is  a  condition  sometimes  met  with,  and  more  especially  in  the 
groin,  scrotum,  or  labium.  It  is  said  to  be  due  to  a  wound  of  a 
lymphatic,  or  to  the  giving  way  of  a  varicose  lymphatic,  but  the 
cause  is  not  clearly  understood. 

Lymphadenitis,  or  inflammation  of  the  lymphatic  glands,  may 
be  acute,  subacute,  or  chronic. 

Acute  and  subacute  inflammation  is  nearly  always  secondary  to 
inflammation  of  the  parts  from  which  the  afferent  lymphatics 
proceed.  Indeed,  in  most  inflammations,  there  is  some  tenderness 
of  the  neighbouring  glands.  Not  infrequently,  however,  the  glands 
in  the  groin  become  enlarged  without  any  discoverable  irritation 
within  the  area  from  which  they  receive  their  lymph.  In  such 
cases  there  is  generally  a  history  of  a  strain,  as  from  lifting  heavy 
weights,  or  of« over-exertion,  as  from  a  long  walk.  The  explanation 
is  probably  the  engorgement  of  the  gland  with  lymph  in  the  case  of 
a  strain  from  rupture  of  some  of  the  etferent  lymphatics,  or  in  the 
case  of  over-exertion  by  more  lymph  being  pumped  into  the  gland 
from  the  muscular  interspaces  than  can  escape  by  the  efferent  vessels. 
The  lymphatic  vessels  themselves,  although  the  glands  may  become 
extensively  involved,  and  even  suppurate,  often  escape.  The 
inflammation,  however,  rarely  proceeds  further  in  the  course  of  the 
lymphatics  than  the  first  series  of  lymphatic  glands,  although  it 
often  spreads  to  the  surrounding  tissues  [jjeri-lym'phadeniUs).  The 
changes  in  the  inflamed  gland  are  like  those  of  other  inflamm.ations. 
The  whole  gland  is  enlarged,  the  vessels  being  dilated  and  the  lymph- 
sinuses  crowded  with  cells.  Micro-organisms,  similar  to  those 
found  in  the  inflammatory  lesion  giving  rise  to  the  lymphadenitis, 
have  been  discovered  in  the  glands.  The  signs  are  tenderness, 
heat,  pain  and  swelling,  followed  by  redness  of  the  skin  and 
oedema.  The  gland,  at  first  moveable,  becomes  fixed,  and  if^the 
process  runs  on  into  suppuration,  the  usual  signs  of  an  abscess 
ensue.  Familiar  examples  of  lymphadenitis  are  seen  in  the  bubo 
of  gonorrhoea,  in  the  tender  glands  of  erysipelas,  and  in  the  sup- 
purating bubo  of  soft  chancre.  The  treatmerd  consists  in  subduing 
the  inflammation  of  the  part  from  which  the  lymphatics  proceed, 
painting  the  glands  with  glycerine  and  belladonna,  applying  a  hot 
poultice,  and,  if  suppuration  has  occurred,  in  making  a  free  incision. 
If  suppuration  threatens  the  glands  may  be  dissected  out. 

Chronic  lymphadenitis  is  very  common  in  strumous  children, 
especially  in  the  neck.  The  affection  of  the  glands  can  frequently 
be  traced  to  some  exciting  cause,  as  the  irritation  of  pedicuH  on 
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the  head,  eczematous  affections  about  the  mouth,  enlarged  tonsils, 
or  carious  teeth.  In  other  cases,  it  depends  upon  the  presence  of 
the  tubercle  bacillus.  (See  Tuhcrdc,  p.  44.)  The  glands  slowly 
enlarge,  and  become  infiltrated  with  small  round  cells  ;  whilst  in 
the  tuberculous  cases,  non-vascular  areas  containing  giant-cells, 
lymphoid  corpuscles,  and  tubercle  bacilli  are  found.  The  enlarge- 
ment may  subside,  or  the  inflammatory  products  may  caseate,  and 
suppuration  occur  in,  or  in  and  around  the  gland;  at  times,  the 
caseous  mass  may  dry  up  and  become  cretaceous,  or  atrophy  or 
fibroid  thickening  may  ensue.  In  rare  instances  it  is  said  the 
tubercle  may  become  disseminated,  leading  to  general  tuberculosis. 
Si(j)is. — The  glands,  when  those  of  the  neck  (the  most  common 
situation)  are  affected,  become  enlarged  on  one  or  both  sides  of  the 
neck,  without  pain.  They  are  at  first  distinct  and  moveable,  but 
later  often  coalesce  and  become  adherent  to  the  surrounding  parts. 
After  a  time,  they  may  soften  and  break  down  ;  the  skin  then 
becomes  adherent  and  red,  gives  way,  and  a  curdy  pus  is  exuded. 
After  the  abscess  has  thus  opened,  a  portion  of  the  broken-down 
gland  may  be  seen  in  the  floor  of  the  ulcer,  the  edges  of  which  are 
bluish-2jink,  and  undermined.  {See  Tnhcrcidous  Ulcers.)  The  ulcers 
are  very  indolent,  and  when  finally  healed,  leave  characteristic 
raised,  puckered,  i)inkish-white  scars.  Concomitant  signs  of  struma 
or  tubercle  are  frequently  j^i'esent.  Treatment. — Any  source  of 
irritation,  such  as  pediculi,  carious  teeth,  c^'C,  should  be  sought 
and  removed,  and  the  patient,  if  tuberculous,  treated  as  indicated 
at  p.  48.  The  glands  had  better  be  left  alone,  unless  suppuration 
threatens,  when  they  should  be  removed.  If  an  abscess  has  already 
formed  it  should  be  opened  early  to  prevent  scarring.  This  may  be 
done  by  a  small  incision,  after  which  the  capsule  of  the  gland  may 
be  cleared  out  by  a  Yolkmann's  spoon.  Should  an  indolent  ulcer 
or  sinus  remain,  as  often  happens  if  the  abscess  is  allowed  to  burst 
spontaneously,  it  should  also  be  scraped  with  a  Volkmann's  spoon 
and  its  edges  destroyed  by  nitrate  of  silver  or  2)otassa  fusa,  or 
better,  cut  away. 

Lympi r ADENOMA,  or  non-inflammatory  enlargement  of  the  lym- 
phatic glands,  consists  of  a  simple  hypertrox)hy  of  the  gland  tissue, 
especially  of  the  fibrous  stroma  of  the  gland,  and  must  be  distin- 
guished from  the  enlargement  associated  with  leuhannia,  which  is 
characterized  by  an  increase  of  the  v/hite  corpuscles  of  the  blood,  and 
a  general  hypertrophy  of  the  adenoid  tissue  of  the  body,  especially 
of  the  spleen.  The  cause  of  lymphadenoma  is  unknown.  One  or 
two  glands  only  may  be  affected  {simple  lyinpJiadenoma),  or  many  of 
the  glands,  especially  those  in  the  neck,  axilla,  and  groin,  or,  indeed, 
all  the  glands  of  the  body,  together  with  the  adenoid  tissue  in  the 
spleen  and  other  organs  {Hoclcjldris  disease  or  general  Jympliadenoma). 
The  enlargement  differs  from  that  of  the  inflammatory  affections, 
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in  that  the  glands  remain  free  and  distinct,  and  form  smooth, 
rounded  or  egg-shaped,  firm,  elastic,  and  generally  painless  swell- 
ings, which,  as  a  rule,  do  not  suppurate.  When  one  or  two  glands 
only  are  enlarged,  the  general  health  is  not  affected  ;  but  when 
many  are  involved,  and  especially  when  the  condition  is  acute,  the 
patient  rapidly  emaciates,  becomes  anaemic,  the  spleen  enlarges, 
diarrhoea  or  dropsy  may  set  in,  and  death  usually  results  from 
exhaustion,  or,  it  may  be,  from  the  pressure  of  the  enlarged  glands 
Upon  the  trachea,  bronchi,  or  some  vital  organ.  Treatment. — • 
Where  one  or  two  glands  alone  are  enlarged  they  may  be  removed ; 
but  where  large  numbers  are  affected,  no  surgical  treatment  is  of 
any  avail,  although  if  a  gland  is  pressing  upon  the  trachea,  &c.,  it 
may  be  removed,  or  tracheotomy  performed.  Arsenic,  in  increas- 
ing doses,  may  be  given  internally,  with  iron  and  cod-liver  oil,  or 
chloride  of  calcium  in  ten -grain  doses  may  be  tried. 

Lympho- SARCOMA  is  the  term  sometimes  applied  to  primary 
sarcoma  occurring  in  a  lymphatic  gland.    (See  Sarcoma,  p.  71.) 

DISEASES  OF  NERVES. 

Neuritis,  or  inflammation  of  nerves,  occurs  in_the  sheath  or 
connective  tissue  binding  the  nerve -  fibres  together,  and  is  therefore 
a  perineuritis,  or  interstitial  neuritis,  and  not  an  inflammation  of 
the  nerve -substance.  The  term  is,  however,  also  used  where  there 
is  no  inflammation  but  primary  degeneration  of  the  nerve-fibres. 
Causes. — Injury,  cold,  rheumatism,  syphilis,  tubercle,  lead-poison- 
ing, gout,  diphtheria,  alcoholism,  and  fevers.  The  different  poisons, 
lead,  diphtheria  toxin,  alcohol,  tubercle,  and  other  bacterial  poisons 
lead  to  primary  (Wallerian)  degeneration,  without  previous  inflam- 
mation. Fathology. — In  true  inflammation,  the  nerve  appears 
slightly  red  and  swollen,  and  later  infiltrated  with  inflammatory 
exudation.  In  the  more  chronic  cases  the  sheath  and  interstitial 
connective  tissue  appear  thickened,  whilst  the  nerve-fibres  are  more 
or  less  atrophied.  When  following  an  amputation,  partial  division 
with  laceration,  or  gunshot  injury,  the  inflammation  generally 
spreads  up  the  nerve  from  the  seat  of  injury  [ascending  i^eiiritis). 
In  the  degenerative  type  the  axis- cylinders  break  up,  the  myeline 
sheath  disappears,  and  the  nerve  becomes  atrophied  or  functionally 
inactive.  Symjptoms. — There  may  be  tenderness  on  pressure,  or  con- 
tinuous pain  with  exacerbations,  in  the  course  of  a  nerve  and  its 
peripheral  branches,  tingling  and  numbness  in  the  part  supplied  by 
it,  and  occasionally  spasm  of  the  muscles.  The  pain  is  generally 
worse  at  night,  and  increased  on  movement.  At  times  the  nerve  may 
be  felt  to  be  swollen,  and  there  may  be  loss  of  sensation  or  muscular 
paralysis  in  the  part  it  supplies.  The  acute  cases  are  attended  with 
slight  fever.  In  the  traumatic  form,  pressure  at  the  seat  of  injury, 
or  over  the  bulbous  end,  may  cause  great  pain  and  muscular  spasm. 
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Trcatmod. — The  cause,  if  possible,  should  be  removed,  alcohol 
forbidden,  and  approjjriate  remedies  given  if  there  be  gout,  syphilis, 
or  signs  of  lead-i)oisoning,  SiC.  Locally  hot  fomentations  or  leeches, 
or  belladoima  and  glycerine  may  be  apjilied,  and  later,  blistering 
fluid  along  the  course  of  the  nerve.  Absolute  rest  of  the  part 
supplied  by  the  nerve  is  imi)erative.  In  the  traumatic  form  follow- 
ing amj)utation,  stretching  the  nerve  relieves  for  a  time ;  but 
cutting  out  the  bulbous  end,  division  of  the  nerve,  or  resection  of  a 
portion,  though  said  to  do  good,  have,  in  my  experience,  failed  to 
cure.    Percussion  of  the  nerve  is  well  spoken  of  by  some. 

NeuiiaLGIA  is  the  term  applied  to  ]»;n'ii,  gciici  ally  of  a  paroxysmal 
and  violent  character,  in  the  course  or  (list I'ibiilioii  of  a  sensory  or 
mixed  nerve.  The  nniscs  of  neuialgia  are  very  various.  Thus,  it 
may  be  duo  to — 1,  pnjssuie  (»u  a  nerve  by  a  tumour  or  aneurysm, 
or  involvement  of  its  end  in  a  scar  ;  2,  the  presence  of  a  foreign 
body  in  a  nerve ;  3,  inflammation  of  a  nerve  frona  injury,  exposure 
to  cold,  &c.  ;  4,  irritation  or  injury  of  another  nerve  or  its 
endings,  transferred  or  reflected — e.g.,  supra-orbital  neuralgia  due 
to  carious  Teeth,  pain  in  the  back  consecpient  (m  uterine  disease; 

5,  some  con stitutic jn al  condition ,  as  debility  induced  by  excessive 
child-bearing,  mental  depression,  hysteria,  influenza,  malaria,  &c.  ; 

6,  disease  of  the  centiaLjierx^^us__system ;  7,  unknown  causes-. 
Symptoms. — The  usual  sign  is  pain  in  the  distribution  or  coiu'se  of 
a  nerve  or  of  several  nerves,  generally  violent,  shooting,  paroxysmal, 
and  tingling.  At  times  it  may  be  attended  with  spasm  of  the 
muscles,  hypersecretion  oi  the  glands  and  derangements  of  pig- 
mentation of  the  hair  and  skin.  The  pain,  except  when  it  depends 
upon  neuritis,  may  often  be  relieved  by  jiressure.  It  is  most 
common  in  the  fifth  nei^e,  trigeminal  neuralgia  {tJjulaidLaiXi'lU'),  in 
the  sciatic  iiei've  {■^cidficd),  and  in  the  intercostal  nQTvesJl^iJc/irod // n /<(). 
At  other  times  it  is  localized  to  an  organ,  as  the  testis  or  the  breast, 
or  to  a  joint.  A  severe  form  of  trigeminal  neuralgia  known  as 
epiJejdiform  iieiiruhjia  or  hivitrahic  ti<\  may  affect  one  or  more  of  the 
branches  of  the  tifth  nerve.  The  paroxj^sms  are  of  short  duiation, 
but  of  a  most  excruciating  character ;  they  recur  at  varying 
intervals,  and  are  brought  on  by  the  slightest  cause,  as  pressure 
over  the  bony  canal  through  which  the  nerve  emerges  on  the  face, 
a  draught  of  cold  air,  taking  food,  &c.  The  pathology  of  it  is  quite 
unknown.  BimpJe  neuralyia,  i.e.,  jmin,  the  cause  of  which  is  not 
apparent,  often  simulates  organic  disease.  Thus,  jiain  in  the  course 
of  an  intercostal  nerve  may  simulate  pleurisy ;  neuialgia  in  a  joint, 
joint- disease.  It  may  be  distinguished  from  such  by  the  absence 
of  signs  of  inflammation,  of  deep-seated  pain,  and  of  swelling  and 
deformity  ;  by  the  i)resence  of  increased  cutaneous  sensibility  ;  and 
often  by  the  fact  that  firm  pressure  relieves  it.  Sciatica,  or  pain  in 
the  course  of  the  sciatic  nerve,  may  be  a  simple  neuralgia,  depending 
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upon  some  central  and  unknown  cause  ;  or  it  may  be  due  to  a 
neuritis  set  up  by  cold,  or  a  blow  causing  local  effusion  in  the 
nerve-sheath  or  an  adhesion  between  the  nerve  and  its  sheath,  a 
spiculum  of  bone  or  exostosis  pressing  upon  the  nerve  especially  in 
its  passage  through  the  great  sciatic  notch,  a  foreign  body  in  the 
thigh,  pelvic  inflammation  in  connection  with  pregnancy,  or  the 
pressure  of  a  tumour.  When  due  to  a  neuritis  it  is  accompanied 
by  more  or  less  muscular  atrophy. 

Treatment. — The  first  indication  is  to  remove  the  cause,  for  which 
a  careful  search  should  be  made.  Thus,  carious  teeth  should  be 
extracted,  foreign  bodies  removed,  &c. ;  the  general  health 
improved  by  tonics,  iron,  quinine,  fresh  air,  &c. ;  and  gouty,  rheu- 
matic, or  other  constitutional  diatheses  combated  by  appropriate 
means.  When  no  cause  can  be  discovered,  the  treatment  must 
necessarily  be  empirical ;  and  when  one  remedy  fails,  another  must 
be  tried.  Thus,  internally,  quinine  in  large  doses,  arsenic,  aconitine 
beginning  with  of  a  grain,  nitro-glycerine  in  one  minim  doses 
of  a  one  per  cent,  solution,  croton-chloral,  gelsemium,  tonga,  anti- 
pyrin,  phenacetin,  and  phosphorus,  may  successively  be  given. 
Locally,  the  part  may  be  painted  with  liniment  of  aconite  or  rubbed 
with  ointment  of  aconitine  ;  or  the  actual  cautery,  or  small  blisters 
applied  over  the  course  of  the  nerve;  or  morphia  or  osmic  acid 
injected  subcutaneously.  In  simple  neuralgia  of  the  sciatic  nerve 
the  continuous  current  with  the  positive  rheophore  applied  over  the 
sacro-iliac  synchondrosis  and  the  negative  in  a  vessel  of  salt  and 
water  in  which  the  foot  is  placed  is  often  of  great  benefit.  Neuro- 
tomij,  or  dividing  the  nerve,  and  neuredomj/,  or  cutting  a  jjiece  out 
of  the  nerve,  have  long  been  practised  for  obstinate  trigeminal 
neuralgia,  but  are  attended  with  but  very  temporary  benefit. 
Nerve- stretching  and  nearexaresi.s,  or  extracting  the  nerve  by  torsion, 
hold  out  better  prospects  of  success.  Nerve- stretching  consists  in 
cutting  down  uj)on  the  nerve,  catching  it  up  with  a  blunt  hook  or 
aneurysm  needle  passed  beneath  it,  and  forcibly  stretching  both 
the  proximal  and  distal  ends.  The  strain  that  a  nerve  will  bear 
without  breaking  of  course  varies  with  its  size,  but  it  is  very  con- 
siderable. The  sciatic  nerve,  which  is  sometimes  stretched  for 
sciatica,  is  so  strong  that  the  patient  can  be  lifted  up  from  the  table 
by  it  without  its  giving  way.  This  nerve,  however,  may  be 
stretched  by  what  is  called  the  bloodless  method — i.e.,  by  extending 
the  leg  on  the  thigh,  and  forcibly  flexing  the  thigh  on  the  body. 
The  effect  upon  the  pain  produced  by  nerve- stretching  is  variously 
supposed  to  depend  on — 1,  some  alteration  in  the  molecular 
elements  of  the  nerve  which  may  be  transmitted  to  the  nerve- 
centres  ;  2,  some  alteration  in  its  vascular  or  nervous  supply ;  3, 
the  breaking  down  of  adhesions  which  may  have  formed  around  it. 
This  operation  is  not  infrequently  practised  for  intractable  trigeminal 
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or  epileiitiform  neuralgia.  The  relief  it  gives  is  unfortunately  not 
always  iiermanent,  though  considerable  periods  of  immunity  have 
been  gained,  and  after  the  return  of  the  pain  the  operation  may  be 
repeated.  At  any  rate  it  appears  to  give  more  lasting  relief  than 
either  neurotomy  or  neurectomy.  Xmn'ra rc^^is  consists  in  slowly 
extracting  by  torsion  as  much  of  the  nerves  as  can  be  got  away. 
Eeiapses  are  reportecl  to  be  less  frequent  than  after  nerve- stretching. 
Cases  of  ei)ileptiform  neuralgia  that  have  resisted  all  other  treat- 
ment, have,  in  several  instances,  been  greatly  benefited,  if  not 
cured,  by  the  excision  of  Meckel's  ganglion.  In  others  the  trunk 
of  the  fifth  nerve  or  all  its  branches  simultaneously  have  been 
divided,  and  the  Gasserian  ganglion  has  been  removed.  These 
very  severe  procedures  have  been  followed  by  sloughing  of  the 
eye-ball.  Slight  injuries  to  the  eye,  such  as  the  irritation  of  the 
conjunctiva  by  the  antiseptic  fluid  in  operations  upon  the  fifth 
nerve  and  especially  upon  the  first  division,  may  lead  to  suppuration 
of  the  globe.  It  has  been  advised  therefore  to  sew  up  the  eyelids 
previous  to  operating.  Hypnotic  suggestion  has  been  much 
practised  abroad  for  the  cure  of  neuralgia  and  allied  affections,  and 
percussion  has  given  relief. 

Methods  of  exposing  the  fifth  nerve  or  its  Imiuches  for  the  purpose 
of  neurotomy,  neureetomy ,  neiirexaresis,  or  stretchii/g. — These  are 
numerous.    A  brief  account  of  some  of  them  only  can  be  given. 

(a)  The  sujira- orbital  branch  of  the  first  division  is  readily 
exposed  by  making  a  transverse  incision  through  the  tissues  over  it 
where  it  emerges  through  the  supra-orbital  notch  which  can  usually 
be  felt  on  the  upper  margin  of  the  orbit. 

(b)  The  second  division  may  be  exposed— 1,  where  it  emerges  on 
the  face,  through  the  infra-orbital  foramen;  or  2,  where  it  leaves 
the  skull  through  the  foramen  rotundum.  1.  To  expose  the  nerve 
where  it  emerges  on  the  face  make  a  transverse  incision  over  it  a 
little  below  the  margin  of  the  orbit,  cutting  through  the  skin, 
orbicularis  oculi  and  levator  labii  superioris.  If  thei'e  is  any 
difficulty  in  finding  the  nerve  pass  a  probe  into  the  infra-orbital 
foramen  ;  this  will  serve  as  a  guide  to  it.  The  nerve  is  accompanied 
by  the  infra-orbital  artery,  which,  if  divided,  should  be  tied.  2.  To 
expose  the  nerve  where  it  leaves  the  skull  through  the  foramen 
rotundum  make  a  transverse  incision  about  a  quarter  of  an  inch 
below  the  margin  of  the  orbit,  and  from  the  centre  of  this  a  second 
vertically  downwards  for  an  inch  and  a  half.  Carry  the  incisions 
to  the  bone,  and  the  infra-orbital  nerve  will  be  exposed.  Next  open 
the  front  wall  of  the  antrum  with  a  trephine.  Chip  away  with 
small  curved  bone-forceps  the  lower  wall  of  the  infra-orbital  canal ; 
the  nerve  will  then  be  exposed  as  far  as  the  back  wall  of  the 
antrum.  Perforate  this  wall  with  a  small  trephine  and  enlarge  the 
wound  with  bone-forceps  if  necessary ;   the  nerve  can  be  traced 
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across  the  spheno- maxillary  fossa  to  the  foramen  rotundum,  and 
can  be  here  either  stretched  or  divided,  or  a  jDortion  of  it  excised. 
MeckeFs  gavglion  can  now  be  removed  if  desired  by  clearing  out 
the  fat  in  which  it  lies  just  below  the  nerve  in  the  spheno- 
maxillary fossa.  The  deep  stage  of  the  operation  will  be  facilitated 
by  an  electric  lamp  or  mirror  on  the  operator's  forehead.  I  have 
stretched  this  nerve  and  removed  the  ganglion  several  times,  and 
much  prefer  the  method  here  described  to  that  of  raising  the  perios- 
teum and  chipping  away  the  upper  wall  of  the  canal.  I  am  of 
opinion  that  the  inflammation  and  sloughing  of  the  globe  which 
has  followed  operation  on  this  branch  of  the  fifth  are  dependent 
in  a  greater  measure  upon  the  disturbance  of  the  contents  of  the 
orbit  than  upon  the  interference  with  the  nerve.  No  inflammatory 
mischief  of  any  kind  has  followed  my  operations,  and  the  wounds 
have  healed  without  any  trouble. 

(c)  The  thii'd  division,  or  its  inferior  dental,  gustatory,  or  auriculo- 
temporal branch  may  be  exposed  as  follows  : — The  inferior  dental  is 
best  dealt  with  through  the  mouth.  I  have  stretched  it  in  this  way 
a  number  of  times,  and  can  speak  in  the  highest  terms  of  the 
method.  The  septic  troubles,  necroses,  &c.,  to  avoid  which  many 
elaborate  operations  have  been  undertaken,  are  in  my  experience 
puivly  mythical,  and  I  consider  such  operations  quite  unjustifiable. 
Open  the  mouth  with  a  gag ;  make  an  incision  through  the  mucous 
membrane  from  the  last  molar  tooth  in  the  upper  to  the  last  molar 
in  the  lower  jaw.  Insert  the  finger  between  the  internal  pterygoid 
muscle  and  the  bone  ;  feel  for  the  tongue  of  bone  at  the  entrance  of 
the  inferior  dental  foramen  ;  pass  an  aneurysm  needle  having  a 
very  short  curve  into  the  wound ;  hook  up  the  nerve  and  stretch  or 
divide  it,  or  excise  a  portion  if  desired.  The  wound  heals  in  a  few 
days  without  any  trouble ;  there  is  no  external  scar,  and  the 
patient  may  be  about  his  work  within  a  week.  The  gmtotory 
hranch  may  be  stretched  through  the  same  incision  as  that  given 
above ;  or  through  a  transverse  cut  made  in  the  mucous  membrane 
between  the  last  molar  tooth  and  side  of  the  tongue.  The  auricido- 
tem'poral  is  readily  reached  by  a  vertical  incision  over  the  temi^oral 
artery  extending  upwards  for  an  inch  and  a  half  from  the  zygoma. 
The  trunh  of  the  third  division  may  be  exposed  as  follows  :■ — Make 
a  curved  incision  from  the  root  of  the  pinna  across  the  temporal 
muscle  to  the  middle  of  the  malar  bone  ;  turn  down  the  flap ; 
divide  the  temporal  fascia;  saw  through  the  zj^gomatic  arch  in 
front  of  the  ear  and  through  the  middle  of  the  malar  bone,  and 
turn  down  the  zygoma  and  masseter  with  Stenson's  duct  and 
branches  of  the  facial  nerve.  Excise  the  coronoid  process  with  the 
lower  portion  of  the  temporal  muscle.  Draw  down  the  external 
pterygoid  till  the  foramen  ovale  is  exposed.  Ihe  trunk  of  the  third 
division  may  here  be  stretched,  avulsed,  or  divided.     Or  the 


DISEASES  OE  NERVES. 


315 


foramen  ovale  and  foramen  rotiindum  maj''  be  laid  into  one  by 
bone-forceps  and  trephine,  and  the  trunks  of  both  the  second  and 
third  divisions  be  thus  attacked  intracranially.  The  Gasserian 
ganglion  may  at  this  stage  be  exposed  by  trephining  the  great  wing 
of  the  sphenoid  external  and  anterior  to  the  foramen  ovale,  laying 
that  foramen  into  the  trephine  hole  by  cutting  away  the  inter- 
mediate bone  with  forceps,  and  raising  the  dura  with  an  elevator. 
The  posteiior  part  of  the  ganglion  can  now  be  cut  away  by  means 
of  forceps,  sharp  sj^oons  and  curettes.  I  have  never  removed  the 
ganglion  myself,  nor  advised  its  removal,  since  not  only  is  the 
peration  attended  with  graA^e  risk,  but  as  far  as  I  can  learn  in 
every  case  in  which  it  has  been  performed  a  relapse  has  occurred. 
The  mortality  appears  to  be  about  10  per  cent. 

Tumours  of  nerves,  whatever  their  structure, 
were  formerly  called  neuromata.  This  term,  how- 
ever, should  be  restricted  to  that  rare  form  of  tumour 
composed  of  nerve  elements  ;  whilst  other  tumours 
of  nerves  should  bo  called  fibromata,  sarcomata, 
&c.,  as  in  other  situations,  according  as  they  con- 
sist of  fibrous  tissue,  sarcoma  elements,  &c.  )|W 

Tlie  true  venromata  are  exceedingly  rare,  and  call 
for  no  further  mention. 

The  fihrojiieda,  though,  like  other  tumours  of 
nerves,  far  from  common,  are  the  variety  most 
frequently  met  with.     They  grow  irom  the  con- 
nective tissue  cither  of  the  slicath  or  of  its  prolonga- 
tions^ within  the  nerve  ;  in  the  latter  case  the  nerve-  1'' 
fibres  will  be  spread  out  over  them  (Fig.  110). 
They  are  generally  single,  or  there  may  be  several 
on  the  same  or  on  different  nerves.    Higns. — They 
occur  as  painful,  more  or  less  globular  tumours  in 
the  course  of  a  nerve,  and  are  often  accompanied  by 
numbness,  tingling,  and  perhaps  muscular  spasm 
m  the  part  it  supplies.    They  can  be  swayed  froui 
side^  tp  side,  but  cannot  be  niu.vcd  up  and  down  in 
the  long  axis  of  the  nerve.    Another  form  of  fibrous  tumour  con- 
nected with  nerves  is  the  so-called  painful  subcutaneous  tumour  of 
Paget,  which  occurs  as  a  small  nodule  beneath  the  skin,  and  causes 
he  most  exquisite  pain  when  handled.    The  treatment  consists  in 
issecting  the  tumour  out,  or  if  this  is  impracticable,  removing  it 
long  with  the  affected  portion  of  the  nerve,  and  then  suturing  the 
ivided  nerve-ends.    If  the  divided  ends  cannot  be  brought  into  con- 
act  an  attempt  may  be  made  to  graft  a  piece  of  nerve  between  them. 
The  painful  subcuiianeous  tumour  is  readily  removed  by  dissection, 
T/ie  mgjvniata  are  the  next  most  common  timiours  of  nerves,  and 
iive  rise  to  similar  symptoms. 


110.  —  A 
mcuiaii  nerve 
with  a  tumour 
over  which  the 
filaments  are 
spread  out. 
(St.  Bartholo- 
mew's Hospi- 
tal Museum.) 


316 


DISEASES  OF  SPECIAL  TISSUES. 


The  sarcomata,  though  more  rare,  may  also  be  met  with  in  nerves, 
and  are  sometimes  multiple. 

Convulsive  or  muscular  tic,  or  histrionic  spasm  as  it  is  some- 
times called,  is  a  convulsive  twitching  of  the  muscles  of  the  face,  due 
to  some  form  of  irritation  of  the  facial  nerve  the  nature  of  which  is  not 
known.  It  is  at  times  associated  with  neuralgia  of  the  fifth  nerve. 
Stretching  the  facial  nerve  just  after  it  emerges  from  the  stylo-mastoid 
foramen  may  be  undertaken  in  severe  cases,  as,  for  instance,  when  the 
spasm  interferes  with  sleep,  &c.,  and  with  a  fair  prospect  of  success. 

Perforating  ulcer  of  the  foot. — Though  the  pressure -D_l_a 
corn  can  generally  be  traced  as  the  exciting  cause  of  the  ulcer,  it 
would  appear  in  many  cases  to  depend  upon  changes  in  the  peri- 
pheral nerves,  leading  to  trophic  changes  in  the  part  and  a  conse- 
quently lowered  resisting  power  of  the  tissues  to  injury  or  pres- 
sui-e.  It  is  sometimes  associated  with  locomotor  ataxia,  at  times 
with  diabetes,  leprosy,  and  sj)ina  bifida.  The  usual  situation  of  the 
ulcer  is  the  ball  of  the  great  or  little  toe.  It  is  attended  with  but 
slight  inflammation,  and  probing  causes  hardly  any  pain.  It  may 
lead  to  destruction  of  the  metatarso-phalangeal  joint,  necrosis  of 
the  bones,  and  perhaps  complete  perforation  of  the  foot ;  it  is  some- 
times the  starting  point  of  gangrene.  There  is  usually  local  sweating, 
lowering  of  temperature,  and  impairment  of  sensation  of  the  foot 
and  lower  third  of  the  leg.  The  patella-reflex  is  often  lost.  Treat- 
ment.— Though  the  ulcer  will  often  yield  to  prolonged  rest,  the 
removal  of  dead  bone,  scraping,  taking  off  pressure  by  cutting  a  hole 
in  a  thick  cork  sole,  and  other  local  treatment,  amputation  is  some- 
times called  for.  Nerve- stretching  has  also  been  recommended. 
Eelapses  are  common. 

SURGICAL  diseases  OF  THE  SKIN. 

VERRUCiE  OR  WARTS,  are  small  excrescences  on  the  skin  formed 
by  the  hypertrophy  of  the  papillae  and  ejiidermis.  The  following 
varieties  are  described.  1.  Verm  an  vahjares,  or  common  warts,  so 
frequent  on  the  hands  of  children  and  young  adults.  2.  VerruQ,(E 
seniles,  which  occur  as  brownish  elevations  generally  about  the  back, 
neck,  and  arms  of  old  people.  3.  Verrucas  necrogenicw,  common  on  the 
hands  of  dissecting-room  porters  and  morbid  anatomists,  and  often 
tuberculous.  4.  Venereal  tuarts,  met  with  on  the  genitals  as  the 
result  of  the  irritation  of  gonorrhoea  or  other  irritant  discharges. 
5.  Soot  loarts,  which  affect  the  scrotum  of  chimney-sweeps,  and  are 
frequently  the  starting  point  of  "sweep's  cancer."  6.  CoiigmiM^ 
tuarts, which,  take  more  the  foim  of  irregularly- shaped  growths  than 
of  true  warts,  are  frequently  pigmented  and  hairy  (^mtvi  verrucosi), 
and  at  times  occupy  large  portions  of  the  surface  corresponding  to 
the  distribution  of  certain  cutaneous  nerves  {jmjylllomata  neurotica). 
Treatment. — Common  tuarts  often  disappear  spontaneously.  They 
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may  be  readily  destroyed  by  such  caustics  as  salicylic,  acetic,  and 
nitric  acid,  or  nitrate  of  silver.  Venereal  marts  may  be  snipped  off 
with  the  knife  or  scissors.  Senile  warts,  when  large,  had  better  be 
excised  or  curetted.  The  soot  wart  ought  to  be  removed  at  once  by 
the  knife.  The  acid  nitrate  of  mercury  is  highly  spoken  of  as  an 
ai^plication  to  verrucce  necroyenico'.  In  the  pigmented  and  hairy 
wart  shaving  away  the  skin  to  the  roots  of  the  hair  bulbs  or  electro- 
lysis, if  the  wart  is  not  too  extensive,  may  be  employed. 

Clayus. — Corns  consist  of  localized  thickenings  of  the  epidermis, 
and  although  they  may  occur  on  awy  part  of  the  bod}'  that  has  been 
subjected  to  intermittent  pi-essure,  are  most  common  on  the  feet, 
where  they  are  produced  by  tight  or  badly-fitting  boots,  especially 
when  high  heels  have  been  worn,  and  the  weight  of  the  body  has 
thus  been  unnaturally  thrown  upon  the  toes ;  they  are  for  the  same 
reason  frequently  met  with  in  talipes  equinus.  Two  varieties  are 
described,  the  hard,  occurring  on  exposed  parts,  particularly  the 
dorsum  of  the  toes,  and  the  soft,  situated  between  the  toes,  where 
in  addition  to  pressure,  the  parts  are  subjected  to  moisture.  A  hard 
corn,  on  section,  is  seen  to  be  more  or  less  conical ;  and  it  is  the 
pressure  of  the  apex  of  this  cone  upon  the  pajjillary  layer  of  the 
cerium  that  causes  the  pain.  Aitiiues_a_l2Ursa_is  de\  eloped  beneath 
the  corn.  At  other_times  suppuration  occurs,  and  the  pus  being 
jDrevented  from  escaping  by  the  hardened  cuticle,  gives  rise  to  great 
tension,  pain,  and  consequent  inflammation  of  the  skin  and  sub- 
cutaneous tissue  around,  and  may  even  terminate  in  ulceration, 
which  may  (extend  deeply  into  the  foot.  Treatmcid. — A  hard  corn 
should  be  pared  down,  and  then  painted  night  and  morning  with 
salicylic  acid  and  collodion.  In  th(?  meantime  all  pressure  should 
be  removed  by  means  of  a  corn  pad,  or  a  hollow  moulded  in  the 
leather  of  the  boot.  Soft  corns  should  be  allowed  to  become  dry 
and  hard  by  separating  the  toes  with  cotton- wool,  and  dusting  them 
with  a  mixture  of  oxide  of  zinc  and  iodoform,  or  other  form  of 
astringent  and  antiseptic  powder,  and  then  treated  in  the  same 
manner  as  hard  corns.  Should  suppuration  occur  beneath  a  corn, 
an  incision  through  it  to  evacuate  the  pus  will  give  immediate  relief, 
or  the  corn  may  be  pared  down  with  a  shaip  scalpel  till  the  pus  is 
reached  without  giving  any  pain.  In  the  old,  in  whom  senile 
changes  have  occurred  in  the  vessels,  gangrene  may  result  from 
paring  a  corn  too  closely. 

IIoiiNS  [cornua  cutanea)  consist  of  hyj^ertrophied  papilhe  covered 
by  hardened  epithelium.  They  may  spring  from  the  interior  of  a 
sebaceous  cyst  or  from  a  wart,  and  are  apt  to  degenerate  into 
epithelioma  at  their  base.  They  are  most  common  on  the  face  and 
scalp.    Free  removal  is  the  treatment. 

MoLLUSGUM  CONTAGIOSUM  is  the  name  given  to  one,  or  generally 
tnoi'e,  small,  wart-like,  pearly,  semi-globular,  umbilicated  swellings, 
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varying  in  size  from  a  pin's  head  to  a  pea.  They  are  most  frequently 
met  with  on  the  skin  of  the  face,  lips,  eyelids,  and  breast.  They 
contain  a  little  mass  of  closely  aggregated  bodies  like  swollen  starch 
grains,  called  "  molluscum  bodies,"  which  are.  probably  derived 
from  the  ejDidermal  cells.  In  that  they  are  met  with  on  the  infant's 
lips  and  mother's  breast  they  are  thought  to  be  contagious.  They 
must  be  distinguished  from  molluscum  fibrosum,  the  name  applied 
to  soft  fibromata  of  the  skin.  Treatment. — They  should  be  incised, 
the  bodies  pressed  out,  and  the  little  cavity  left  touched  with  caustic. 

Chilblains  are  local  congestions  of  the  skin  caused  by  exposure 
to  cold  and  damp  in  young  persons  with  a  feeble  circulation.  They 
commonly  occui'  on  the  fingers  and  toes  ;  less  frequently  on  the  nose 
and  ears.  They  present  a  sharply-defined,  bluish-red  blush  of 
erythema,  disappearing  on  pressure,  and  slowly  returning.  In 
severe  cases  the  skin  becomes  dusky  and  purplish  in  colour,  and  the 
cuticle  gives  way,  leaving  a  raw  surface  [hruken  cliilhlains).  They 
are  attended  with  intolerable  itching.  Treatment. — The  general 
circulation  should  be  promoted  by  exercise  and  good  food,  and  the 
local  by  stimulating  liniments,  the  parts  being  kept  warm  by  woollen 
gloves  or  socks.  When  the  chilblain  is  broken,  it  may  be  dusted 
with  iodoform,  or  dressed  with  oxide  of  zinc  or  soap-plaster. 
Arsenic  internally  appears  sometimes  to  be  of  service. 

Onychia,  OR  onychia  maligna,  as  in  severe  cases  it  is  sometimes 
called,  is  a  chronic  unhealthy  inflammation  of  the  matrix  of  the  nail, 
attended  with  ulceration  and  a  horribly  fwtid  purulent  discharge. 
It  is  most  frequently  met  with  in  strumous  children  as  the  result  of 
a  crush  of  the  finger  or  some  slight  injury  ;  but  it  may  depend  on 
syphilis,  or  more  rarely  on  eczema  or  psoriasis  of  _the  jnatrix, 
or  its  inoculation  with  the  parasite  of  ringworm.  In  a  typical 
case  the  end  of  the  affected  finger  is  swollen  and  inflamed,  and 
of  a  dusky  or  livid  red  colour,  whilst  the  nail  is  blackened, 
shrunken,  loosened  from  its  matrix,  surrounded  by  a  crescent  of 
"unhealthy  ulceration,  and  bathed  in  a  very  foetid  discharge.  It  is 
exquisite!}"  tender  to  the  touch.  In  severe  cases  the  ulceration  may 
extend  to  the  bone  and  neighbouring  joint,  and  the  last  phalanx  be 
lost.  Treatment. — The  nail,  if  black  and  shrivelled,  should  be 
removed  by  forceps,  the  wound  powdered  with  iodoform  or  nitrate 
of  lead,  or  dressed  frequently  with  a  lotion  of  liquor  arsenicalis  or 
nitrate  of  silver.  In  strumous  subjects  approj)riate  constitutional 
remedies  must  be  given.  If  there  is  a  suspicion  of  constitutional 
sj^philis,  the  part  should  be  dusted  with  calomel,  or  dressed  with 
blackwash,  and  mercury  or  iodide  of  potassium  given  internally.  In 
some  inveterate  cases  it  may  be  necessaiy  to  scrape  or  shave  away 
the  matrix  of  the  nail,  or  destroy  it  by  caustics. 

FuRUNCULUS,  OR  BOIL.— A  boil  is  a  circumscribed  inflammation 
of  the  skin  and  subcutaneous  tissue,  terminating  in  gangrene  of  the 
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central  part,  which  is  then  cast  off  in  the  form  of  a  slough,  popularly 
called  the  core.  Boils  generally  occur  in  crops,  one  coming  out 
after  the  other  has  healed  ;  or  several  small  boils  form  around  a 
larger  central  one.  They  are  usually  situated  on  the  neck,  nates, 
bfick  of  the  hand,  and  back.  Though  most  common  in  the  young, 
they  may  occur  at  all  ages.  The  causes  are  numerous.  As  predis- 
posing-may  be  mentioned  change  of  habit,  a  too  exclusiYe  .meat 
diet,  diabetes,  albuminuria,  alterations  in  the  blood  dej)ending  on 
acute  disease,  the  emanations  of  sower  gas,  changes  of  season  or  air, 
and  cachectic  conditions  however  induced.  The  exciting  cause  is 
any  local  irritation,  such  as  chafing  of  the  neck  by  the  collar,  or  of 
the  nates  in  I'owing,  the  irritation  of  morbid  fluids  in  making  j^ost- 
mortem  examinations,  &c.  But  frequently  no  cause,  either  con- 
stitutional or  exciting,  can  be  discovered.  The  Staph //hx-occus 
pyoficiies  citrcus  or  aureus,  one  of  which  is  almost  always  present 
in  boils,  is  the  essential  cause.  Signs. — A  boil  begins  as  a  red 
pimple  usually  with  a  hair  in  the  centre,  aiid  as  it  increases  in  size 
orms  a  j^ainful,  dusky,  purplish-red  and  conical  swelling,  with  a 
flattened  apex.  The  inflammation  may  at  times  subside,  and  the 
boil  gradually  disappear  [blind  hail).  More  often  the  cuticle 
separates  at  the  apex,  a  vesicle  forms,  bursts,  and  leaves  a  yellow 
lough  exposed,  which  is  cast  off  as  a  central  core  through  a  single 
opening.  Treatment. — A  boil  may  sometimes  be  aborted  by  pluck- 
ing out  the  central  hair,  injecting  with  carbolic  acid,  apjilj^dng 
nitrate  of  silver,  or  painting  it  over  with  a  thick  layer  of  collodion. 
Should  these  fail,  a  boracic  poultice  or  hot  fomentations,  and, 
where  there  is  much  pain,  glycerine  and  belladonna  may  be  applied, 
and  after  it  has  broken,  a  simple  healing  ointment.  An  incision 
may  occasionally  bo  necessary.  The  constitutional  treatment  con- 
sists in  attention  to  hygiene,  regulation  of  the  diet  and  secretions, 
administration  of  tonics,  &c.  Arsenic,  yeast  (5.1-)  ^'^^^^  sulphide  of 
calcium  (gr.  l  to  i)  have  at  times  been  found  useful. 

CLiRjiyj^CLE^  is  a  si)reading  inflammation  of  the  subcutaneous 
tissue  involving,  to  some  extent,  the  overlying  skin  and  terminating 
m  gangrene  of  the  affected  tissue,  which  is  discharged  in  the  form  of 
sloughs.  It  differs  from  a^bpjl  in  that  it  is  of  larger  size,  has  a 
tendency  to  S2)rea(l,  and  is  flattened  instead  of  conical;  there  is 
groater  braw  nil  less  of  the  surrounding  tissues;  the  skin  gives  way 
at  sin'cral  places  instead  of  at  the  apex ;  the  gangrenous  tissue  is 
discharged  in  the  form  of  sloughs  instead  of  as  a  core ;  and  it  is 
accompanied  by  severe  constitutional  symptoms.  Cause. — Any 
vitiated  state  of  the  constitution,  such  as  may  be  induced  by  too 
high  or  too  poor  living,  gout,  diabetes,  albuminuria,  tyjihus  or  other 
acute  fevers,  prolonged  lactation,  and  the  like.  Friction  and  pres- 
ure  are  mentioned  as  exciting  causes,  and  are  said  to  explain  the 
requency  of  its  occurrence  on  the  nape  of  the  neckj  back,  and  nates, 
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The  presence  of  the  j-tyogenic  micrococci  is  the  essential  caiise.   It  is 
more  common  in  men  than  in  women,  and  does  not  nsnally  occnrtill 
after  the  middle  period  of  life.    It  is  especially  dangerous  when  asso- 
ciated with  diabetes,  and  when  it  occurs  on  the  face  or  scalp.  In 
the  former  situation,  suppurative  phlebitis  of  the  angular  vein,  with 
extension  of  the  infective  thrombi  through  the  ophthalmic  vein  to 
the  cavernous  and  other  blood  sinuses  in  the  skull,  and  consequent 
meningitis  or  general  blood-poisoning,  is  the  danger  to  be  appre- 
hended.   Symptoms. — It  begins  as  a  hard  painful  swelling,  accom- 
panied by  fever,  generally  of  a  low  type  and  with  marked  depression. 
The  swelling  rapidly  spreads,  and  forms  a  flattened,  generally  more 
or  less  circular,  elevation  of  the  skin,  surrounded  by  considerable 
brawny  induration  and  redness.    At  first  red,  it  soon  becomes 
purplish-red,  dusky  or  livid.    Vesicles  form  over  its  surface,  and 
on  bursting,  leave  a  number  of  apertures  in  the  skin  through 
which  a  greyish-yellow  slough  is  seen.  The  a,pertures  then  coalesce, 
and  the  slough  is  gradually  thrown  off,  leaving  a  granulating 
wound;  or  the  inflammation  continues  to  spread,  and  the  patient 
may  sink  into  a  low  typhoid  or  delirious  state,  and  die  of  asthenia 
or  of  blood-poisoning  (sajDrpemia,  septicoemia,  or  pyaemia).  Treat- 
ment.— The  strength  must  be  supported  by  fluid  nourishment,  and 
stimulants  as  indicated  by  the  pulse  and  temperature  ;  the  patient 
should  have  abundance  of  fresh  air,  and  should  not,  if  it  can  be 
avoided,  keep  his  bed.    Opium  should  be  given  when  there  is  much 
pain.    Locally,  a  crucial  incision  was  formerly  a  favourite  practice, 
but  it  is  attended  with  so  much  hsemorrhage  that  unless  the  patient's 
powers  are  good  it  should  not  be  made.    Some  recommend  the 
introduction  of  potassa  fusa  or  the  injection  of  carbolic  acid  into 
the  carbuncle,  and  speak  highly  of  both  plans  as  a  method  of 
arresting  its  progress  while  still  small.     Others  make  a  sub- 
cutaneous incision  when  there  is  much  pain  and  tension ;  whilst 
the  majority  of  surgeons  apply  heat  and  moisture  in  the  form  of  a 
boracic  poultice.    Luke  painted  rings  of  a  mixture  of  collodion  and 
flexible  collodion  beginning  at  the  periphery  of  the  induration 
and  narrowing  the  circle  daily  towards  the  centre  ;  the  contraction 
from  without  inwards  gradually  extrudes  the  slough.  Scraping 
away  the  sloughs  and  diseased  tissues  with  a  Yolkmann's  spoon 
and  afterwards  swabbing  with  pure  carbolic  acid  is  recommended 
for  preventing  septic  poisoning.    I  have  tried  this  method  and  can 
speak  well  of  it.    The  haemorrhage  attending  the  scraping  is  much 
less  than  might  be  imagined.    Healing  rapidly  ensues.    When  the 
sloughs  have  separated  or  have  been  removed,  the  wound  should  be 
treated  as  a  granulating  ulcer. 

Lupus  vulgaris  is  a  disease  of  childhood,  and  seldom  begins  after 
the  age  of  puberty.  It  is  characterized  by  the  formation  of  yellowish- 
red  nodules  in  the  skin  or  mucous  membrane,  and  subsequently 
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by  scarring  and  often  great  destruction  of  the  affected  tissues 
and  mucli  deformity.  Cause. — It  has  been  shown  to  bo  of  the 
nature  of  a  local  tuberculosis  depending  on  the  presence  of  the 
tubercle  bacillus.  rafJiohxjy. — The  deeper  layers  of  the  corium 
become  infiltrated  with  small  round  cells,  amongst  which  new 
capillaries  are  formed.  In  this  granulation-like  tissue  are  found 
non- vascular  areas  resembling  in  structure  miliary  tubercles,  and 
in  them  giant  cells  and  the  tubercle  bacillus  have  been  discovered. 
The  small-celled  infiltration  extends  along  the  vessels,  sweat- 
glands,  sebaceous  glands  and  hair-follicles,  and  may  finally  involve 
the  whole  of  the  corium.  The  granulation-like  tissue  may  then 
either  undergo  atrophy  and  be  partially  absorbed  without  ulcera- 
tion, though  leaving,  nevertheless,  a  permanent  scar;  or  it  may 
undergo  caseation,  and  the  cuticle  giving  way,  break  down  into  an 
ulcer. 

Signs. — The  disease  begins  as  reddish  or  amber-coloured,  semi- 
transparent,  apple -jelly-like  nodules,  the  colour  of  which  does  not 
completely  disappear  on  pressure.  The  nodules  later  become 
slightly  elevated,  and  several  coalesce,  forming  larger  nodules  or 
tubercles,  over  which  the  cuticle  forms  slight  scales.  The  centre 
of  the  patch  may  now  undergo  atrophy  and  partial  absorption, 
leaving  a  slightly- depressed  whitish  cicatrix.  In  this  way  the 
:  disease  may  become  cured  ;  or  while  cicatrization  is  taking  place 
I  in  the  centre  the  disease  may  continue  to  spread  at  the  margins. 
I  Or  the  lupous  patch  may  break  down  and  ulcerate,  the  surrounding 
skin  often  becoming  inflamed.  The  edges  of  the  ulcer  are  raised, 
whilst  its  base  is  smooth,  red,  and  spongy-looking.  The  ulceration 
may  proceed  gradually  or  rapidly,  and  extend  through  the  skin  or 
mucous  membrane  to  the  underlying  structures,  destroying,  as  when 
the  nose  is  attacked,  skin,  mucous  membrane,  muscle,  cartilage,  in 
fact  everything  except  bone.  The  favourite  seat  of  lupus  vulgaris 
is  the  fac<',  ('specially  the  ala  of  the  nose  ;  but  it  may  attack  the 
skin  and  mucous  membrane  of  almost  any  part.  It  is  more  common 
in  females  than  in  males.  From  tubercular  syphilis,  the  affection 
for  which  it  is  perhaps  most  likely  to  be  mistaken,  it  may  be  dis- 
tinguished by  the  age  at  which  it  began,  the  history  of  the  case,  and 
the  absence  of  concomitant  signs  of  syphilis. 

Treatmeid. — The  lupous  patch  should  be  thoroughly  scraped  with 
a  Yolkmann's  spoon,  the  scraping  being  continued  as  long  as  any 
soft  lupoid  material  comes  away,  and  until  the  tissues  feel  hard  and 
resisting  to  the  spoon.  The  actual  cautery,  or  some  form  of  caustic, 
should  then  be  applied  to  the  raw  surface,  or  a  skin  graft  applied. 
The  wound  should  be  dressed  with  iodoform  or  other  antiseptic,  and 
healing  is  quickly  accomplished  with  comparatively  little  scarring. 
A.ny  small  lupoid  tubercles  around  the  main  patch  may  also  be 
scraped  or  touched  with  the  gal vano- cautery  point.  Internally, 
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cod-liver  oil,  arsenic,  or  the  phosphate  or  the  iodide  of  iron,  may 
generally  be  given  with  advantage. 

Lupus  erythematosus  is  a  cellular  new  growth  characterized 
by  one  or  more  circumscribed  reddish  ^^atches  covered  b}-  greyish  or 
yellowish  greasy  adherent  scales.  FatJwlof/y. — The  cajjillaries  of  the 
sebaceous  follicles  become  dilated,  and  the  tissues  infiltrated  with 
small  round  cells.  The  follicles  then  become  enlarged  and  distended 
with  sebaceous  material,  which  exudes  and  forms  greasy  scales  on 
the  surface  of  the  lupous  j^atch.  These  scales,  on  removal,  are  found 
continuous  with  the  plugs  of  sebaceous  material  filling  the  follicles. 
Later,  the  follicles  are  destroyed,  and  the  infiltrating  cells  converted 
into  cicatricial  fibrous  tissue.  The  cause  is  unknown,  but  it  is 
believed  to  be  tuberculous.  It  has  not  been  proved  to  be  either 
hereditary  or  contagious.  Signs. — It  begins  most  commonly  on 
the  cheeks  or  nose  in  the  form  of  one  or  more  erythema-like  red 
patches,  which  fade  momentarily  on  pressure,  and  are  often  attended 
with  itching.  The  patches  become  covered  with  greasy  scales  con- 
tinuous with  the  sebaceous  matter  in  the  enlarged  follicles.  They 
usually  spread  by  their  slightly  raised  edges,  leaving  dry,  -pale, 
depressed  scars  in  their  centre,  which  are  productive  of  considerable 
deformity,  but  ulcfration  does  not  ojccur.  The  disease  is  nearly 
always  s^niK-trical,  iifiVcts  most  commonly  the  cheeks  and  nose, 
less  commonly  the  ears,  scalp,  lij^s,  backs  of  the  hands  and  fingers, 
and  after  an  aj^^^arent  cure  is  liable  to  a  relapse.  It  is  most  frequent 
in  women,  begins  in  yQung  adult  life,  is  very  chronic  in  its  course, 
and  is  often  complicated  by  attacks  of  ei'ysipelas.  Treatment. — The 
general  health  should  be  attended  to,  and  arsenic,  cod-liver  oil,  or 
iron  should  be  given  if  indicated.  Very  numerous  applications  for 
relieving  the  itching  and  promoting  absorption  have  been  recom- 
mended, such  as  mercurial  plaster,  iodine,  and  oleate  of  zinc ;  but 
the  best  method  is  linear  scarification  or  scraping,  which  must  be 
rej^eated  from  time  to  time  for  considerable  periods. 

Keloid  is  an  overgrowth  of  the  fibrous  tissue  of  ajcicat^^  and 
appears  as  a  raised,  firm  but  elastic,  smooth,  2)ale  red,  unsightly 
mass,  taking  more  or  less  the  shape  of  the  scar.  It  may  occur 
in  any  scar,  those  of  mucous  membrane  as  well  as  skin,  but  is 
perhaps  most  frequently  met  with  after  burns,  and  in  the  scars  left 
on  healing  of  tuberculous  ulcers  and  abscesses.  It  would  appear  to 
depend  upon  an  idiosyncrasy  in  the  individual,  since  after  removal 
the  keloid  condition  nearly  always  retui^ns  when  the  wound  heals. 
It  is  better,  therefore,  to  leave  it  alone.  Painting  with  iodine  and 
linear  scarification  are  advised. 

I^^GROWiNG  NAIL  is  most  frequently  met  with  in  the  great  toe  as 
the  result  of  wearing  tight  boots  and  of  cutting  the  nails  square. 
The  tight  boot  presses  the  skin  over  the  sharp  corner  of  the  nail  on 
each  side,  and  ulceration,  attended  by  the  formation  of  exquisitely 
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tender  and  exuberant  granulations,  results,  giving  the  part  the 
appearance  ns  if  the  nail  had  grown  into  the  flesh.  The  condition  is 
a  very  i)ainful  one,  and  troublesome  to  cure.  The  trcaimetit  con- 
sists in  wearing  square-toed  boots,  so  as  to  provide  plenty  of  room 
for  the  toes,  and  then  i^ressing  a  piece  of  tinfoil  or  lint  between  the 
edge  of  the  "  ingrowing  "  nail  and  the  overhanging  jiortion  of  skin. 
Should  this  not  succeed  a  longitudinal  strip  of  nail  should  be 
removed,  and  the  2:)rominent  granulations  and  redundant  skin 
shaved  away  to  the  level  of  the  nail,  together  with  that  portion  of 
the  matrix  corresponding  to  the  strij)  of  nail  removed.  As  the 
operation  is  excessively  painful,  it  should  be  done  under  an  anoes- 
thetic,  or  the  ether  spray  may  be  used,  or  the  part  injected  with 
cocaine. 

IIypeiitrophy  of  the  toe-nail  occasionally  occurs  as  the  result  of 
neglect  or  chronic  congestion  of  the  matrix,  and  may  assume  the 
form  of  a  horn.  The  treatment  consists  in  cutting  away  the  hyper- 
trophied  portion  or  in  removing  the  whole  nail. 
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SECTION  y. 

Injuries  of  Eegions. 

injuries  of  the  head. 

Injuries  of  the  Scalp. 

Contusions  of  the  scalp  are  very  common  as  the  result  of 
falls  or  blows  on  the  head,  and  are  frequently  followed,  especially 
in  children,  by  extravasation  of  blood,  and  the  consequent  forma- 
tion of  a  hcematoma  or  blood-tumour.  In  new-born  infants  such 
tumours  are  of  frequent  occurrence  in  consequence  of  severe  pres- 
sure on  the  head  during  birth,  especially  when  instruments  have 

been  used,  and  are  then  known  as 
ceplialhceinatomata.  The  blood  may  be 
extravasated  (1)  between  the  aponeu- 
rosis and  the  pericranium;  and  (2) 
between  the  pericranium  and  the  bone. 
In  the  latter  situation  the  resulting 
tumour  is  generally  circumscribed  in 
consequence  of  the  pericranium  being 
firmly  attached  along  the  lines  of  the 
sutures ;  in  the  former  it  is  generally 
diffuse,  and  in  some  instances  extends 
over  the  whole  of  one  side  of  the 
head.  The  diffuse  form  can  only  be 
mistaken  for  an  abscess,  from  which,  however,  it  may  be  dis- 
tinguished by  its  sudden  formation  and  the  absence  of  signs 
of  inflammation.  The  circumscribed,  which  gives  rise  to  a  soft 
fluctuating  tumour  with  hard  and  often  sharp  margins,  is  some- 
times very  difficult  to  diagnose  from  a  depressed  fracture.  In 
the  case  of  the  blood-tumour  (Fig.  Ill,  a)  the  hard  margins  (due  to 
the  coagulation  of  the  blood  at  the  circumference — the  central 
part  remaining  fluid)  are  raised  above  the  level  of  the  surrounding 
bone,  as  may  be  detected  by  passing  the  finger  along  the  scalp ; 
while  on  pressing  upon  them  with  the  finger-nail  the  blood 
may  be  displaced  and  the  bone  be  felt  beneath.  As  a  rule,  the 
blood  becomes  absorbed,  but  ossification  at  times  occurs  in  the 
angle  where  the  pericranium  is  raised  from  the  bone.  Treat- 
ment,— Under  the  use  of  evaporating  lotions  the  more  superficial 
hsematomata  will  usually  subside.  It  may  sometimes  be  necessary, 
however,  to  aspirate  those  more  deeply  situated.  If  suppuration 
occurs  a  free  incision  should  be  made. 


Fig,  111, — A,  Section  of  a 
cephalhsematoma  ;  and  b, 
a  depressed  fracture.  The 
dark  shading  in  a,  I'epre- 
sents  the  coagulated  blood. 
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Wounds  of  the  scalp  vary  in  extent  from  a  mere  scratch  to 
an  extensive  denudation  of  the  bone,  and,  like  other  wounds,  may 
be  incised,  lacerated,  punctured,  or  contused.  Though  large  por- 
tions of  the  scalj)  may  be  torn  up  from  the  bone,  sloughing  is  very 
rare,  as  the  arteries  which  supply  the  scalp  run  between  the  skin 
and  the  aponeurosis,  and  hence  are  contained  in  the  flap.  iScalp- 
wounds  are  frequently  attended  with  sharp  haemorrhage  ;  they  are 
also  often  associated  with  fracture  of  the  skull,  search  for  which 
should  always  be  made  by  passing  the  finger  into  the  wound. 
Moreover,  thej^  are  apt  to  be  comjilicated  by  erysipelas  or  cellu- 
litis, with  the  formation  of  pus  between  the  aponeurosis  and  the 
pericranium,  and  where  the  bone  has  been  much  contused,  by 
suppuration  beneath  the  pericranium,  in  the  diploe,  or  between 
the  bono  and  dura  mater.  Supjiuration  in  any  of  those  three 
situations_^nmy  be  followed  by  necrosis  of  tlie  bone,  by  soptica'mia 
olTpyicmia,  or  by  inflammation  of  the  brain  and  its  membranes. 
When  a  flap  of  tlie  scalp  has  Ix.'cn  completely  detached,  and  even 
when  the  poricraniuiii  has  also  been  lost,  necrosis  need  not  neces- 
sarily occur,  sinc(i  granulations  may  spring  up  from  the  bone,  and 
cicatrization  follow. 

Treatinciit. — The  scalp  should  be  shaved  for  some  distance  around 
the  wound,  well  washed  with  soap  and  water,  then  with  ether  or 
turpentine,  and  finally  with  an  antiseptic,  whilst  the  wound  should 
.  be  carefully  cleansed  from  all  loose  hairs,  dirt,  grit,  &c.,  then 
flushed  out  with  the  antiseptic,  and,  if  small  and  incised,  closed 
with  adhesive  strapping  over  a  pad  of  sal  alembroth  gauze  and 
supported  by  a  capeline  or  other  form  of  bandage.  When  large 
portions  of  the  scalp  have  been  stripped  up  but  not  detached,  the 
flaps  after  cleansing  should  be  carefully  replaced,  and  secui-ed  by 
aseptic  sutures.  Haemorrhage  is  usually  readily  controlled  by 
pressure,  though  occasionally  it  may  be  necessary  to  completely 
divide  a  partially  torn  artery  or  to  apply  a  ligature.  If  the  wound 
is  extensive  the  scalp  should  be  completely  shaved  and  cleansed  as 
above  mentioned,  whilst  the  patient  should  be  kept  at  rest  for  a 
few  days,  placed  on  low  diet,  a  smart  purge  given,  and  a  careful 
watch  made  for  signs  of  suppuration.  Should  such  occur,  the 
adhering  margins  of  the  wound  should  be  sejiarated  to  permit  the 
free  escajee  of  the  pus,  and  the  wound  be  allowed  to  heal  by  granu- 
lations. If  pus  forms  at  some  distance  from  the  wound,  an  incision 
must  be  made  at  that  spot  through  the  scalp,  of  course  avoiding 
the  track  of  any  large  vessel. 

Injuries  of  the  Cranial  Bones. 

_  Contusions  of  the  cranial  bones  are  always  serious,  espe- 
jially  when  attended  with  a  wound  of  the  scalp,  inasmuch  as  they 
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are  liable  to  be  followed  by — 1,  Inflammation  of  the  pericranium, 
which  may  terminate  in  suppuration  between  it  and  the  bone,  and 
necrosis  of  the  external  table  or  even  of  the  whole  thickness  of  the 
skull ;  2,  suppuration  in  the  diploe,  with  implication  of  the  large 
diploic  veins,  and  probably  septicaemia  or  pyaemia ;  3,  suppuration 
between  the  bone  and  dura  mater,  and  subsequent  general  menin- 
gitis ;  4,  chronic  inflammatory  thickening  of  the  cranial  bones  or 
dura  mater,  giving  rise  to  constant  headache,  imj)airment  of  one 
of  the  special  senses,  epilepsy,  or  even  insanity ;  and  5,  cerebral 
abscess. 

Signs. — Contusions  of  the  skull  are  attended  by  no  primary 
symptoms,  but  should  any  of  the  above-mentioned  conditions 
supervene  there  will  be  the  usual  signs  of  inflammation  localized 
to  the  injured  spot,  with  more  or  less  constitutional  disturbance. 
1.  In  simple  pericranial  inflammation  the  symptoms  will  usually 
subside  in  a  few  days.  2.  Should  pus  form  between  the  peri- 
cranium and  the  bone,  there  may  be  chills,  and  perhaps  rigors, 
with  local  signs  of  suppuration ;  whilst  the  bone,  should  necrosis 
occur,  will  become  dry  and  yellowish-brown  or  greenish- white  in 
colour.  3.  Should  suppuration  ensue  in  the  diploe,  there  will  be 
rigors,  followed  by  high  temperature,  and  probably,  later,  signs  of 
pyaemia  or  septicfemia.  4.  Pus  between  the  bone  and  dura  mater 
will  be  indicated  by  headache,  vomiting,  rigors,  monoplegia  or 
hemiplegia,  delirium,  or  stupor,  followed  by  convulsions  or  coma 
(see  intracranial  suppuration) ;  whilst  locally  a  circumscribed  swell- 
ing may  form  over  the  injured  jiart  [Pott's  puffy  timLOiir),  or  if 
there  be  a  wound  it  will  become  dry  and  the  bone  discoloured. 

Treatment. — When,  from  the  account  of  the  injury,  it  is  probable 
that  the  bone  has  been  contused,  measures  should  be  taken  to 
prevent  inflammation  by  rest,  cold  to  the  head,  free  purging,  and, 
where  there  is  a  wound,  by  strict  antiseptic  precautions.  Should 
suppuration  be  suspected  between  the  pericranium  and  the  bone, 
free  incisions  to  let  out  the  pus  should  at  once  be  made  ;  whilst 
should  the  signs  point  to  the  formation  of  -pus  between  the  bone 
and  dura  mater,  the  trephine  should  be  applied.  For  suppuration 
in  the  diploe,  and  the  consequent  septicaemia  and  pysemia,  little  or 
nothing  can  be  done. 

Fractures  of  the  bones  of  the  skull  may  be  divided  into — 
1,  Fractures  of  the  vault;  and  2,  Fractures  of  the  base. 

1.  Fractures  of  the  vault. — Causes. — Generally  direct  vio- 
lence, as  a  blow  on  the  head  with  a  sharp-pointed  body,  or  fall 
on  a  sharp  edge.  (Blows  with  soft  bodies  or  falls  on  soft  ground 
on  the  head  more  often  cause  a  fracture  of  the  base,  or  a  fissured 
fracture  extending  over  the  vault  to  the  base.)  Occasionally 
indirect  violence,  as  a  blow,  say,  on  the  front  of  the  head,  causing 
a  fracture  at  the  back  [fracture  by  contrecoup). 
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Varieties. — The  fracture  may  take  the  form  of  a  simple  fissure 
{fissured  f radar e),  or  of  several  fissui-es  radiating-  in  various  direc- 
tions [stellate  or  radiated  fracture)  ;  or  the  skull  at  the  seat  of  injury 
may  be  broken  into  sevei\al  jtieces  [commiiiuted  fracture),  one  or 
more  of  which  may  be  pressed  inwards  below  the  surface  of  the 
rest  of  the  bone  {depressed  fracture) ;  or  a  portion  of  bone  in  rare 
instances,  as  in  some  forms  of  sabre-wounds,  may  be  raised  above 
the  surface  of  the  skull  {elevated  fracture).  At  times  the  fracture 
consists  of  a  mere  puncture  of  the  bone,  with  driving  inwards  into 
the  membranes  or  brain  of  the  sharp  fragments  of  the  inner  table 
( punctured  fracture) ;  and  lastly,  the  fracture  may  be  limited  either 
to  the  outer  or  to  the  inner  table  of  the  skull  {partial  fracture).  In 
any  of  these  varieties,  except,  perhaps,  in  the  punctured,  the  scalp 
may  remain  whole,  when  the  fracture,  as  in  other  situations,  is  said 


Fig.  112. — Depressed  fracture  Fig.  113. — -Elevated  fracture,  probably 

(pond  variety).  from  the  cut  of  a  sabre. 

(St.  Bartholomew's  Hospital  (St.  Bartholomew's  Hospital 

Museum.)  Museum.) 


to  be  simple  ;  or  there  may  be  a  wound  of  the  scalji  leading  to  the 
fracture,  when  it  is  said  to  be  compound.  In  children  the  bone  may 
be  depressed  without  fracture. 

State  of  the  parts. — In  simple  fissure  there  is  no  displacement  of 
the  bone,  but  a  mere  crack  extending  from  the  part  struck  for  a 
variable  distance  over  the  vault,  and  frequently  running  through 
the  base  of  the  skull.  In  the  stellate  fracture  several  fissures  radiate 
over  the  vault  from  a  central  point,  at  which  the  bone  is  frequently 
punctured.  The  comminuted  fracture  is  generally  compound,  and 
one  or  more  of  the  fragments  may  be  completely  detached  or  driven 
through  the  dura  mater  into  the  brain,  which  itself  may  pro- 
trude through  the  external  wound.  In  the  depressed  fracture  the 
depressed  fragments  may  be  loose  or  firmly  locked  together,  often 
forming  a  shallow  or  deep  rounded  or  oval  depression, — pond  and 
gutter  fractures,  as  they  are  sometimes  called  (Fig.  112).  Elevated 
fractures  (Fig.  113)  are  not  often  met  with  in  civil  practice.  They 
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are  the  result  of  oblique  cuts,  as  by  a  sabre,  and  only  occur  in 
young  adults  whilst  the  bone  is  comparatively  soft.  In  punctured 
fractures  (Fig.  114),  which  are  generally  produced  by  a  blow  with 
a  sharp  instrument,  as  a  pick -axe  or  a  fragment  of  a  falling 
chimney-pot,  or  by  a  fall  on  a  spike,  &c.,  the  splinters  of  the 
internal  table  are  often  driven  into  the  dura  mater  or  brain  at 
right  angles  to  the  rest  of  the  bone.  When  the  membranes  are  not 
injured  at  the  time  of  the  accident,  the  irritation  of  these  sharp 
fragments,  if  not  removed,  is  nearly  certain  to  set  up  meningitis. 
At  times  the  inflicting  body  has  been  found  broken  off  flush  with 
the  surface  of  the  skull.  Fracture  of  the  externaLiaMe_3loT\G  is 
most  common  over  the  frontal  sinuses,  where  it  is  separated^for 
some  distance  from  the  internal.  In  fracture  of  the  internal  table 
(Fig.  115),  which  is  a  rare  accident,  there  maybe  merely  a  splinter- 


FiG.  114. — Punctured  fracture.  Fm.  115. — Fracture  of  the  internal 

(St.  Bartholomew's  Hospital  table. 

Museum.)  (Druitt's  Surgery.) 


ing  of  the  bone,  or  a  fragment  may  be  completely  detached  or 
driven  into  the  dura  mater  or  brain.  Any  of  these  fractures  may 
be  complicated  by  laceration  or  other  injury  of  the  brain  or  its 
membranes,  or  by  rupture  of  the  middle  meningeal  artery  or  one 
of  the  venous  sinuses.  In  all  fractures  inyolving  both^JaJJ^, 
except  in  the  simple  fissure,' there  is  usually  greater  spHnteriag 
of  the  internal  than  of  the  external  table.  In  fractures,  however, 
produced  from  within  the  cranium,  as  by  a  bullet  passing  through 
the  skull,  the  external  table  at  the  aperture  of  exit  is  more  splin- 
tered than  the  internal.  The  reason  for  the  greater  splintering 
of  the  internal  table  (or  the  external  table  when  fractured  from 
within)  is,  that  the  force  is  broken  in  perforating  the  external 
table,  and  becomes  more  distributed  over  the  internal.  It  was 
formerly  said  to  be  due  to  the  internal  table  being  more  brittle 
than  the  external. 

Signs. — Whatever  the  form  of  fracture,  it  may  be  accompanied 
by  signs  of  concussion,  compression,  or  other  injury  of  the  brain. 
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Here  only  are  given  the  principal  local  signs  of  the  various  forms 
of  fracture  of  the  vault.  In  a  simple  fissured  fracture  there  is  no 
sign,  but  in  the  comjxntnd  variety  the  fissure  may  be  detected  by  the 
finger  in  the  wound.  A  sharp  edge  of  the  torn  pericranium,  a 
suture,  or  a  natural  inequality  may,  however,  if  care  is  not  exer- 
cised, be  mistaken  for  such  a  fissure.  In  the  depressed  fracture  the 
depression  in  the  bone  in  the  siinpJe  variety  may  be  obscured  by 
extravasated  blood  either  in  the  scalj)  or  under  the  j^ericranium,  but 
in  the  compound  variety  it  can  be  felt  by  the  finger  and,  if  the  wound 
is  large,  seen.  In  both  varieties,  when  the  bone  is  much  dejDressed, 
signs  of  local  compression  of  the  brain  may  be  present.  In  the 
punctured  fracture  the  sharp  fragments  may  be  detected,  with  the 
finger  or  with  a  probe,  projecting  into  the  interior  of  the  cranium, 
and  signs  of  local  compression  may  or  may  not  be  present ;  later, 
symptoms  of  inflammation  of  the  brain,  if  the  fragments  are  not 
removed,  will  almost  certainly  supervene.  In  both  the  compound 
depressed  and  punctured  fracture  there  may  be  comminution  or  loss 
of  bone,  and  portions  of  lacerated  brain  substance  may  at  times 
exude  through  the  fracture.  Fracture  of  the  inner  tahle  is  very 
difficult  to  diagnose,  but  later  it  may  be  indicated  by  an  increase 
of  local  temjjerature,  signs  of  local  compression,  and  localized  pain 
from  irritation  of  the  dura  mater.  It  is  said  tliat  a  friction  sound 
may  sometimes  be  heard,  from  the  rubbing  of  the  l)rain  and  ]3ia 
mater  on  the  sharp  fragments.  When  a  fracture  is  situated  over 
the  frontal  sinuses  there  may  be  emphysema  from  escape  of  air  into 
the  connective  tissue,  or  if  the  fracture  is  compound  air  may  be 
forced  out  of  the  wound  on  blowing  the  nose. 

The  dangers  of^frasture  of  the  vault  may  be  summed  up  as — 
1.  Immediate,  (a)  injury  to  the  brain,  and  (h)  septic  inflammation; 
and  2.  Eemote,  (a)  continued  headache,  (^>)  epilepsy,  and  (c)  insanity. 

The  treatment  of  fracture  of  the  vault  will  necessarily^  vary 
according  to  the  nature  of  the  fracture  and  of  any  cerebral  com- 
plications that  may  be  j^resent.  The  general  indications  are  to 
prevent  inflammation  of  the  brain  and  its  membranes,  and  to 
relieve  any  existing  brain  complication.  Thus  the  patient  should 
be  placed  at  perfect  rest  in  a  darkened  room,  every  source  of  cerebral 
irritation  avoided,  an  ice-bag  applied  to  the  shaven  head,  the  bowels 
acted  on  by  a  calomel  purge,  and  the  diet  restricted  to  slops. 
When  the  fracture  is  comi)ound,  it  should  be  fully  exposed  by  a 
free  incision  in  the  scalp,  and  every  care  taken  to  render  the  wound 
aseptic,  and  to  promote  healing  by  the  first  intention.  1.  In 
fissured  fracture,  great  care  should  be  taken  to  remove  any  dirt  or 
hair  from  the  fissure,  widening  it  if  necessary  for  this  purpose  by 
chiselling  away  one  of  its  margins.  When  symptoms  of  cerebral 
compression  are  present  the  question  of  trephining  will  turn  upon 
the  probable  nature  of  the  cerebral  lesion  (see  Cornpjression  of 
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Brain).  2.  In  depressed  fracture  the  treatment  will  differ  according 
as  the  fracture  is  simple  or  compound,  and  according  as  symptoms 
of  local  compression  of  the  brain  are  or  are  not  present.  In  the 
simple  form,  unless  the  depression  is  deej)  and  there  are  signs  of 
local  compression,  no  operative  interference  should  be  undertaken. 
In  the  compound,  form,  any  fragment  found  loose  or  penetrating  the 
membranes  of  the  brain  should  be  removed,  or  if  slightly  depressed, 
raised,  provided  the  elevator  can  be  readily  inserted  beneath  it.  If 
a  fragment  is  deeply  depressed  and  cannot  be  raised  by  the  elevator 
the  trephine  had  better  be  applied.  When,  however,  the  depression 
is  but  slight,  and  the  fragments  are  interlocked,  as  in  pond  and 
gutter  fractures,  the  case,  unless  there  are  signs  of  local  compres- 
sion of  the  brain,  should,  as  a  rule,  be  left  to  nature.  The  patient, 
however,  should  be  carefully  watched  lest  inflammation  supervene, 
on  the  first  signs  of  which  the  depressed  bone  should  be  removed  by 
the  aid  of  the  trephine.  In  both  the  simple  and  compound  varieties 
the  depressed  bone,  if  it  is  apparently  causing  compression  of  the 
brain,  must  be  raised  by  the  elevator  or  by  means  of  the  trephine. 

Such  perhaps  has  been  the  usual  teaching,  but  there  are  many 
surgeons,  and  amongst  them  the  author,  who  now  recommend  the 
raising  of  the  depressed  fragments  under  nearly  all  circumstances, 
even  when  there  is  no  external  wound ;  as  although  many  cases  of 
depressed  fracture  undoubtedly  recover,  nevertheless,  inflammation 
of  the  brain  and  its  membranes,  or  if  this  danger  is  escaped,  subse- 
quent trouble,  such  as  long-continued  headache,  progressive  mental 
inability,  or  even  epilepsy  and  insanity,  may  ensue  from  the  irrita- 
tion of  the  depressed  bone,  or  from  the  damage  done  by  it  to  the 
dura  or  brain.  In  pmndurcd  fracture  the  trej^hine  should  always 
be  applied,  as  here  the  fragments  are  driven  vertically  inwards 
(see  Fig.  114),  and  though  they  may  not  have  punctured  the  dura, 
will  invariably  set  up  inflammation  if  not  removed.  In  fracture  of 
the  irdernal  table,  too,  the  trephine  ought  to  be  ajiplied;  but  this 
form  of  fracture  is  soldom  diagnosed. 

After  any  kind  of  fracture  the  patient  should  be  carefully 
watched  for  a  month  or  six  weeks,  and  even  though  no  complica- 
tions are  present  at  first,  the  greatest  care  should  be  exercised,  and 
any  indiscretion  in  diet,  abuse  of  stimulants,  or  undue  mental 
excitement,  should  be  avoided.  On  tho  first  sign  of  intracranial 
mischief  such  as  local  paralysis,  epilepsy  or  optic  neuritis,  the 
trephine  should  be  used. 

2.  Fracture  oe  the  base  is  generally  caused  by  a  blow  or  fall 
upon  the  vault,  the  fissure  extending  from  the  part  struck  to  the 
base ;  or  it  may  be  due  to  a  fall  upon  the  feet  or  nates,  the  fracture 
being  then  produced  by  the  shock  transmitted  to  the  occipital  bone 
through  the  spine.  Earely  it  has  been  caused  by  a  sharp  instru- 
ment, as  a  sword  thrust  through  the  roof  of  the  orbit  or  nose,  or  by 
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a  blow  on  the  lower  jaw  fracturing  the  glenoid  cavity  or  forcing 
the  condyle  through  it.  As  a  rule  the  anterior,  middle  or  posterior 
fossa  is  found  fractured,  according  as  the  blow  falls  upon  the 
anterior,  middle,  or  posterior  jiart  of  the  vault  of  the  skull. 
Should  the  force,  however,  be  very  severe,  fosm;es_  may  radiate 
from  the_seat^of  injury  to  two,  or _ eyfiiL- to.  all . three  foasa^ .  Piac- 
fures  through  the  middle  fossa  generally  involve  the  petrous 
portion  of  the  temporal  bone  on  one  or  both  sides  of  the  skull. 
Thus  they  frequently  extend  through  the  internal  and  external 
auditory  meatus  and  walls  of  the  tympanum,  lacerating  the  pro- 
longation of  dura  mater  contained  in  the  internal  auditory  meatus, 
the  reflexion  of  the  arachnoid  around  the  seventh  pair  of  nerves, 
and  the  membrana  tympani,  and  so  allow  of  the  escape  of  the 
cerebro-spinal  fluid  from  the  external  auditory  meatus.  The  frac-  ' 
ture  may  also  involve  the  lateral  sinus  or  middle  meningeal  artery, 
in  which  case  blood  may  be  found  mixed  with  the  cerebro-spinal 
fluid  that  escapes  from  the  ear.  Fracture  of  the  posterior  fossa 
extends  through  the  foramen  magnum  of  the  occipital  bone,  and 
frequently  through  the  jietrous  portions  of  the  temporal  bones. . 
Fracture  of  the  anterior  fossa  involves  the  roof  of  the  orbit  and 
nose.  One  or  more  of  the  nerves  that  escape  through  the  bony 
foramina  in  the  base  of  the  skull,  the  lateral  sinus,  the  middle 
meningeal  artery,  or  one  of  the  smaller  blood- channels  are 
frequently  torn  or  otherwise  injured  in  a  fracture  of  the  base  ; 
whilst  the  inferior  lobes  of  the  brain  are  often  extensively  lacerated 
and  contused,  or  comi:)ressed  by  extravasated  blood.  It  should  be 
remembered  that  a  fracture  of  the  base,  if  the  membrana  tympani 
or  the  mucous  membrane  covering  the  cribriform  plate  of  the 
ethmoid  bone  is  ruptured,  is  really  of  the  nature  of  a  compound 
fracture,  and  hence  is  liable  to  be  followed  by  septic  inflammation, 
which,  moreover,  may  spread  to  the  membranes  and  brain. 

Signs. — At  times  there  nmy  be  none,  and  the  nature  of  the 
injury  may  be  quite  overlooked.  Generally,  however,  symptoms, 
such  as  compression,  indicative  of  a  severe  lesion  of  the  brain 
co-exist,  and  these,  together  with  the  history  of  the  way  in  which 
the  injury  occurred,  should  lead  us  to  suspect  that  the  base  is  frac- 
tiu'ed.  The  signs,  however,  which  when  j^resent  may  be  considered 
diagnostic  of  the  injury  are— 1.  The  escape  of  cerebro-spinal  fluid 
from  the  ear,  nose,  or  mouth,  or  from  a  wound  if  one  exists. 
2.  The  escape  of  blood  from  similar  situations.  3.  Effusion  of 
blood  under  the  conjunctiva,  about  the  mastoid  process,  or  in  the 
sub- occipital  region;  and  4.  Injury  of  one  or  more  of  the  cranial 
nerves. 

1.  Cerebro-spinal  fluid  consists  jirincipally  of  water  holding  in 
solution  a  large  amount  of  chloride  of  sodium.  It  lias  a  low 
specific  gravity  (1002),  and  cmrtaijQS_-a^  subsiai]ica--^iK^^ 
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copper  oxide  but  is  not  sugar,  and  little  or  no  albumen.  When  it 
escapes  in  considerable  quantities  (several  pints  in  the  twenty-four 
hours)  immediately  after  an  injury,  it  is  pathognomonic  of  fracture 
of  the  base.  Escaping  from  the  ear,  it  indicates  fracture  of  the 
middle  or  posterior  fossa;  from  the  nose  or  mouth,  generally  the 
anterior  fossa,  though  in  fracture  of  the  middle  or  posterior  fossa 
it  may,  by  passing  along  the  Eustachian  tube,  or  through  a  fracture 
of  the  basilar  process  with  laceration  of  the  mucous  membrane  of 
the  pharyngeal  vault,  also  come  from  the  nose  or  mouth. 

2.  Blood  may  escape  from  the  same  parts  and  by  the  same 
channels  but  has  not  the  like  diagnostic  value,  since  bleeding  from 
the  ear,  and  esjiecially  from  the  nose,  may  occur  from  causes  other 
than  fracture.  Still  when  blood  escapes  in  considerable  quantities, 
and  for  some  time  after  the  injury,  it  is  when  combined  with  other 
evidence  of  severe  cerebral  mischief  a  sign  of  importance.  It 
should  not  be  forgotten  that  blood  coming  from  the  nose  or  roof  of 
the  pharynx  may  be  swallowed  and  afterwards  vomited  or  passed 
per  rectum. 

3.  Effusion  of  blood  under  the  ocular  conjunctiva  and  ecchymosis 
about  the  mastoid  process  and  sub-occipital  region,  are  signs  of 
less  value ;  the  former  may  indicate  fracture  of  the  anterior,  and 
the  latter  fracture  of  the  posterior  fossa,  the  blood  passing  along 
the  floor  of  the  orbit  in  the  one  case  to  the  conjunctiva,  and  in  the 
other  draining  through  the  fracture  and  appearing  under  the  skin. 

4.  Injury  to  one  or  more  of  the  cranial  nerves  will  be  indicated 
by  paralysis,  loss  of  function,  or  spasm  of  the  parts  which  they 
supply.  Thus  there  may  be  dropping  of  the  uj)i)er  eyelid  {ptosis), 
external  squint,  loss  of  accommodation,  double  vision  [diplopia), 
and  dilatation  of  the  pupil,  when  the  third  nerve  is  affected ;  spasm 
or  paralysis  of  the  facial  muscles  {BelPs  jjaralysis),  deafness  or  loss 
of  sight  if  the  facial,  auditory  or  oj)tic  is  injured,  &c.,  but  as  the 
patient  is  frequently  comatose  these  signs  may  not  afford  much 
information.  The^  paralysis  when  the  facial  nerve  is  affected  may 
come  on  immediately  after  the  accident  or  not  for_some_days.  In 
the  latter  case  it  is  due  to  inflammatory  effusion  about  the  nerve  as 
it  passes  through  the  aqueduct  of  Eallopius  over  the  tymjianum. 

The  prognosis  is  always  grave,  the  lesion  generally,  though  not 
invariably,  terminating  fatally  from  concomitant  injury  to  the 
brain,  or  from  septic  inflammation  of  the  brain  and  its  membranes. 

The  treatinent  should  be  directed  towards  the  prevention  of 
inflammation  of  the  brain,  in  the  way  described  under  fracture  of 
the  vault  (p.  329).  When  the  membrana  tympani  is  ruptured,  an 
attempt  should  be  made  to  prevent  septic  inflammation,  by  syring- 
ing out  the  auditory  meatus  with  carbolic  or  sublimate  lotion,  and 
applying  an  antiseptic  dressing  to  the  cleansed  ear  and  shaven 
scalp  around.    To  prevent  infection  by  the  Eustachian  tube  the 
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nose  and  naso -pharynx  may  be  well  cleansed  by  antiseptic  sprays, 
insufflated  with  iodoform  or  boric  acid  and  the  nose  lightly  packed 
with  sublimate  gauze.  Should  intracranial  inflammation  super- 
vene, it  must  be  treated  in  the  way  indicated  under  that  head  (p.  343). 

Injuries  of  the  Brain  and  its  Memhranes. 

Concussion  of  the  brain. — This  term  is  applied  to  a  collection 
of  symptoms  supposed  to  depend  on  a  shakin^_©r  commotion  of  the 
brain  substance.    It  is  popularly  spoken  of  as  '  sf  in  mi //</.'' 

PathoJ()(/y~^^h.e  exact  condition  of  the  brain  that  gives  rise  to 
the  symptoms  which  goes  by  the  name  of  concussion  is  not  known. 
By  some  it  is  believed  that  they  depend  on  the  mere  shock  to  the 
brain— that  there  is  some  vibration  or  molecular  disturbance  of  its 
particles,  or  ansemia  of  its  sul)stanco  induced  by  spasm  of  the  small 
arteries,  and  that  the  shock  may  2)r()ve  fatal  in  this  way  without 
any  lesion  being  discovered  after  death.  Generally^however,  a 
slight  contusion  or  laceration  of  the  brain,  or  jiunctiform  extravasa- 
tions of  1)l()od  in  its  substance  liavo  been  found,  and  to  such  some 
attribute  the  sym})tonis  of  concussion.  Jn  the  few  cases  that  have 
been  immediately  fatal  after  a  blow  on  the  head  without  any 
obvious  lesion  having  been  discovered  in  the  brain,  the  post-mortem 
examination  has  been  unfortunately  incomplete.  Hence  it  is  main- 
tained by  those  who  hold  that  there  is  always  an  obvious  lesion, 
that  death  in  these  cases  might  have  resulted  from  other  mischief, 
such  as  fracture  of  the  cervical  spine. 

Symptoms. — Concussion  may  be  divided  into  two  stages— 1.  In- 
sensibility ;  2.  Eeaction.  1.  The  first  sta<je  comes  on  immediately 
on  the  receipt  of  injury ;  it  may  be  quite  transitory,  the  patient 
merely  losing  consciousness  for  a  few  minutes,  and  then  recovering 
completely ;  or  it  may  last  for  a  few  hours  or  a  few  days  or  even 
longer.  The  patient  lies  in  an  unconscious  condition,  but  can  be 
roused  momentarily  on  shaking  him,  or  shouting  in  his  ear. 
There  is  loss  of  all  power  of  motion ;  the  pulse  is  feeble,  fluttering, 
often  frequent ;  the  respirations  are  shallow,  and  quiet  or  sighing  ; 
and  the  surface  is  cold,  often  clammy,  the  temperature  sometimes 
being  as  low  as  97  or  96.  The  pupils  are  variable,  but  sensitive  to 
light.  The  sphincters  are  often  relaxed  at  the  time  of  injury, 
allowing  the  involuntary  passage  of  fseces  and  urine,  but  are  not 
paralysed.  This  condition,  after  lasting  for  a  variable  time,  usually 
passes  gradually  into  the  second  stage— that  of  reaction ;  or 
symptoms  of  compression  or  of  inflammation  of  the  brain  may 
come  on  without  the  patient  recovering  consciousness.  2.  The 
second  stage,  or  that  of  reactio7i,  is  marked  by  a  gradual  return  to 
consciousness,  and  is  usimlly_j3i:ec^M  .- by  vomiting,  which  is 
therefore  regarded  as  a  favourable  omen.    The  skin  becomes  warm, 
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the  pulse  increased  in  frequency,  and  the  temperature  slightly 
raised.  These  symptoms  commonly  terminate  in  complete  con- 
valescence, or  they  may  run  into  those  of  inflammation  of  the 
brain.  At  times,  however,  the  patient  may  relapse  into  a  state  of 
unconsciousness  and  die,  or  he  may  pass  into  the  condition  known 
as  '  cerebral  irritation  '  and  then  recover,  or  certain  impairments  of 
brain  function  may  remain. 

The  remote  effects  of  concussion  may  be  enumerated  as  headache, 
confusion  of  thought,  mental  irritability,  impaired  virility,  optic 
neuritis  and  atroj^hy,  epilepsy,  or  even  insanity.  These  after- 
effects are  more  likely  to  occur  if  there  is  an  inherited  predisposition 
to  nervous  diseases,  and  appear  to  be  brought  on  by  excitement, 
abuse  of  stimulants,  or  excesses  in  diet.  In  some  of  these  cases 
the  brain  has  been  examined  after  death,  but  no  organic  lesion  has 
been  found. 

Treatment. — The  chief  indication  is  to  restore  the  cerebral  func- 
tions by  promoting  the  cerebral  circulation,  taking  care  not  to 
produce  too  violent  a  reaction.  Thus  the  patient  should  be  placed 
at  perfect  rest ;  warmth  applied  to  the  surface  by  means  of  blankets, 
hot  bottles,  and,  if  necessary,  by  friction ;  and  small  quantities  of 
diffusible  stimulants,  as  ammonia  or  warm  tea,  administered. 
Alcohol  should  not  as  a  rule  be  given.  When  reaction  has  come 
on,  inflammation  must  be  warded  off  by  gentle  purgatives,  low 
diet,  and  the  avoidance  of  stimulants  and  of  mental  exertion. 

Compression  of  the  brain  after  an  injury  may  be  caused  by : 
1.  A  fragment  of  depressed  bone;  2.  Extravasated  blood;  3.  Pus, 
or  other  inflammatory  products ;  and  4.  A  foreign  body,  such  as  a 
bullet. 

The  siijns  of  comj)ression,  i.e.,  of  jDressure  on  the  brain,  vary 
according  as  the  compression  is  made  over  a  wide  area  or  is  localized 
to  a  particular  part.  Thus,  when  the  pressure  is  diffused  over  a 
considerable  portion  of  the  brain,  the  patient  lies  in  a  completely 
unconscious  state,  and  cannot  be  roused  either  by  shouting  in  his 
ear  or  by  shaking  him.  The  extremities  on  one  or  both  sides  are 
paralysed  ;  the  face  is  livid,  at  times  flushed ;  the  temperature  is 
usually  low,  but  at  times  raised ;  the  pulse  is  full  and  slow,  often 
not  beating  more  than  40  to  the  minute,  but  it  becomes  quick, 
weak  and  irregular  as  the  compression  increases,  and  the  cardio- 
inhibitory  centres  in  the  medulla  get  exhausted  ;  the  respiration  is 
slow,  laboured,  and  stertorous,  i.e.,  a  peculiar  noise  is  made  during 
expiration  by  the  flapping  of^the^^jMaljsed  so  but  like 

the  pulse  it  becomes  rapid  as  the  compression  becomes  deeper; 
the  cheeks  and  lips  pu:ff  out  at  each  expiration  in  consequence 
of  paralysis  of  the  buccinator  and  muscles  of  the  lips ;  the  pupils 
are  fixed  {i.e.,  the  iris  does  not  respond  to  light),  and  may  be 
either  dilated  or  contracted,  or  one  may  be  dilated  and  the  other 
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contracted  ;  the  urine  is  at  first  retained  owing  to  the  paralysis  of  the 
muscular  coat  of  the  bladder,  but  afterwards  dribbles  away  as  the 
bladder  becomes  over-distended  and  will  hold  no  more  ;  the  fieces 
pass  involuntarily  in  consequence  of  paralysis  of  the  sphincters  ;  at 
times  there  are  violent  convulsions.  When  on  the  other  hand  the 
pressure  is  localized  the  coma  is  usually  less  profound,  the  pupil  on 
one  side  only  may  be  fixed  and  the  paralysis  may  be  limited  to  one 
side,  possibly  to  an  arm  or  leg,  or  to  one  side  of  the  face,  or  there 
may  be  convulsive  twitching  of  certain  muscles  or  of  a  limb.  The 
compression-symptoms  may  gradually  deepen  till  the  patient  dies ; 
or  he  may  recover  on  the  removal  of  the  cause,  e.<j.,  a  piece  of  bone 
or  a  clot  of  blood. 

The  dja(/i/(isis  of  ilie  naisc  of  the  roinprcssion  will  rest  on  the  fact 
that  when  due  to  bone  or  l)l()od  the  symptoms  come  on  within 
twenty-four  hours  of  tlic  iiijmy,  ucncrally  directly  if  due  to  bone, 
or  after  a  brief  interval  of  (•oiisciousncss  if  due  to  blood;  but  not 
tilljthree  or  four  days  after  tli<'  injury  if  due  to  tlio  pressure  of 
iuflammaiory  exudation  or  of  pus,  in  which  case,  moreover,  they  are 
preceded  l)y  signs  of  inflammation.  Where  the  signs  are  general, 
as  given  above,  the  injury  usually  depends  upon  the  j^ressure  of 
extravasated  blood  on  some  of  the  central  portions  of  the  brain 
following  upon  laceration  of  the  brain-substance,  or  upon  general 
inflammation  of  the  brain  or  its  memljranes.  But  when  the  signs 
are  those  of  local  pressure  on  the  surface  of  the  brain,  the  lesion 
will  probably  be  due  to  a  dei^ressed  portion  of  bone  or  a  circum- 
scribed extravasation  of  blood  between  the  bone  and  dura,  or  a 
collection  of  pus  either  between  the  bone  and  dura  or  in  the  cortical 
substance  of  the  brain. 

The  amdiiions  th<d  iiuti/  Hi'm/dafe  coni^rression  of  the  brain  are^ 
(1)  Intoxication;  (2)  Opium  poisoning;  (3)  Apoplexy;  and  (4) 
TJi^a^^  The  presence  of  ])aralysis  in  compression  and  ajDoplexy, 
its  absence  in  opium  j^oisoning,  intoxication  and  uroemia ;  the 
condition  of  the  pupils — dilated  and  fixed  in  compression,  con- 
tracted unless  the  patient  is  roused  in  intoxication,  contracted  to 
l)in  points  in  opium  poisoning  ;  and  the  presence  of  oedema  of  the 
legs  and  of  all)umen  in  the  urine  in  urremia  are  points  of  some 
service.  The  diagnosis  of  these  conditions,  however,  is  often 
attended  with  great  difficulty.  Thus  the  head  injury  may  be  the 
result  of  a  fall  due  to  a  fit  of  apoplexy,  or  the  head  injury  or 
apoplexy  may  occur  whilst  the  patient  is  drunk,  or  again  the 
apoplexy  and  resulting  head  injury  may  be  caused  by  urnomia.  In 
ill  cases  of  doubt,  therefore,  it  is  better  to  treat  the  case  as  if  a  serious 
liead  lesion  had  occurred  than  to  condemn  a  patient  with  aj)oplexy 
)r  fractm-e  of  the  base  of  the  skull  to  die  in  a  police  cell  on  the 
issumption  that  he  is  only  drunk. 

The  treatment  will  necessarily  depend  upon  the  cause  of  the 
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compression.  Thus  a  depressed  fragment  of  bone  should  be  removed 

(see  depressed  f  racture),  a  clot  between  the  bone  and  dura  let  out  by 
the  trephine,  and  a  circumscribed  collection  of  pus  between  the 
bone  and  dura,  or  in  the  membranes  or  brain,  also  evacuated  by  the 
trephine.  But  when  the  depression  depends  uj)on  extravasated 
blood  in  the  subdural  or  subarachnoid  space  or  substance  of  the 
brain,  or  upon  a  general  inflammation  of  the  brain  and  its 
membranes,  no  surgical  procedure  is  of  any  avail.  In  any  case, 
therefore,  the  first  point  to  consider  in  regard  to  treatment  is 
whether  the  compression  of  the  brain  is  due  to  a  removable  cause, 

or  to  one  that  is  beyond  the 
reach  of  surgery. 

Extravasation  of  blood  in 
the  cranium  may  occur — 1.  Be- 
tween the  bone  and  dura  ;  2.  In 
the  subdural  space ;  3.  In  the 
subarachnoid  space  ;  and  4.  In 
the  substance  of  the  brain. 

1.  Blood  betiueen  the  bone  and 
dura  [subcranial  extravasation)  is 
generally  due  to  rupture,  of  the 
middle  meningeal  artery,  espe- 
cially its  anterior  branch,  and 
is  commonly  associated  with  a 
fissured  fracture  extending 
across  the  line  of  the  artery. 
At  times  it  is  due  to  a  wound 
of  the  lateral  sinus  or  a  laceration 
of  some  of  the  small  vessels 
which  run  from  the  dara  into 
the  bone.  The  blood  is  usually 
extravasated  in  large  quantities, 
widely  separating  the  dura  from 
the  bone,  and  producing  severe 
compression  of  the  brain  (Fig.  116).  Should  the  patient  survive, 
the  blood  may  become  organized  or  absorbed. 

2.  Subdural  extravasation  is  due  to  rupture  of  capillary  vessels, 
and  is  yotj  common  in  severe  head  injuries.  The  blood  usually 
extends  widely  over  the  surface  of  the  arachnoid,  and,  if  the 
patient  survive,  may  become  absorbed  or  organized,  forming  a  false 
membrane,  and  in  some  cases  a  blood-cyst. 

3.  Subarachnoid  extravasation  is  gejaerally_ .associated  j^^^  con- 
tusion or  laceration  of  the  brain  and  may  depend  upon  rupture 
of  the  middle  cerebral  artery.  The  blood  may  spread  widely,  aiiS 
the  patient  die  of  compression,  or  it  may  in  some  cases  become 
absorbed,  but  it  does  not  as  a  rule  become  organized. 


Fig.  116. — Subcranial  hsemorrhage, 
the  result  of  a  depressed  fracture. 
(St.  Bartholomew's  Hospital 
Museum.    No.  881  b.) 
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4.  Blood  in  the  hrain  substance  {iidracerehral  extravasation)  is  the 
result  of  contusion  or  laceration  of  the  brain,  with  rupture  of  the 
small  vessels.  When  the  laceration  is  extensive,  it  is  usually  fatal ; 
but  should  the  patient  survive,  the  blood  may  undergo  changes 
similar  to  those  of  an  ordinary  apoplectic  clot,  or  may  break  down 
into  pus  [cerebral  abscess). 

The  siinii>t()ins  of  intracranial  extravasation  are  those  of _com- 
pression  of  the  ])r;tiu,  but  vary  according  to  the  situation  of  the 
blood  and  the  rapidity  with  which  it  is  extravasated.  The  dia- 
gnosis  may  be  more  or  less  obscured  by  the  presence  of  concomitant 
injury  to  the  brain.  1.  When  the  blood  is  between  the  bone  and  dura 
the  jDatient,  to  take  a  typical  case,  is  concussed  at  the  time  of  the 
injury,  recovers  from  the  concussion,  and  is,  perhaps,  rational ; 
then  as  the  action  of  the  heart  becomes  more  forcible  and  blood  is 
poured  out  from  the  wounded  vessel,  he  grows  faint  and  sinks  into 
a  state  of  coma.  The  coma  gradually  deej^ens,  and  he  usually  dies 
in  from  a  few  hours  to  a  few  days  after  the  injury  with  signs  of 
profound  compression  of  the  brain.  The  paralysis  at  first  is  on  the 
side  opposite  to  the  injury,  and  only  a  limited  area  of  the  cortex  may 
be  affected,  as  the  face  or  arm  centre,  but  it  may  become  general  as 
the  blood  extends  over  the  surface  of  the  brain.  The  pu])il  on  the 
same  side  as  the  injury  may  at  first  I'cact  to  light,  but  becomes 
dilated  and  fixodji.s_the  ]»lood  extends  to  the  liasc  and  ^^resses  on  the 
third  iu'r\  e.  At  times  the  eyeball  may  protrude  owing  to  the  ^iressure 
upon  the  cavernous  sinus.  Very  occasionally  reflex  convulsions, 
also  on  the  side  of  the  injury,  may  be  set  up  by  irritation  of  the 
nerves  of  the  dura.  A  higher  surface -temperature  may  occasionally 
be  detected  on  the  side  opposite  to  that  of  the  injury.  If  a  fissured 
fracture  is  present,  there  may  be  some  fulness  externally  from  the 
escape  of  blood  through  the  fissure.  2.  When  the  blood  is  in  the 
subdund  sjxire,  the  signs  of  compression  usually  como  on  rajiidly, 
and  without  any  rational  interval ;  1jut  there  arc  no  special  symptoms 
by_whicli  it  can  l)e  diagnosed,  or,  indeed,  at  times,  distinguished 
from  blood  between  the  l)one  and  dura.  3.  When  the  blood  is  beneath 
the  arachnoid  in  quantities  sufficient  to  cause  comi)ression,  it  will 
probably  be  associated  with  severe  laceration  of  the  brain,  and  the 
patient  will  not,  as  a  rule,  regain  consciousness  (see  Laceration  of 
Brain).  4.  When  the  blood  is  in  the  brain  substance  it  jwoduces 
symptoms  which  cannot  be  distinguished  from  those  of  ajwplexy, 
except  2:»erhaps  by  the  history  of  the  injury,  and  not  always  then, 
as  it  may  be  impossible  to  determine  whether  the  patient  first  fell 
and  thus  injured  his  brain,  causing  effusion  of  the  blood  into  its 
substance,  or  whether  a  vessel  first  gave  way,  and  the  fall  was  the 
consequence  of  the  esca])e  of  blood  into  the  brain.  In  attempting 
to  make  out  the  situation  of  the  lueniorrhage,  some  help  ma}^  be 
ohtained  h J  2> unci H re  of  the  subarachnoid  space  hi  the  hi nibar 
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rggign.  Thus,  if  the  cerebro- spinal  fluid  drawn  off  is  clear,  the 
blood  is  probably  between  the  bone  and  dura ;  if  it  is  blood-stained, 
the  blood  is  probably  in  the  subdural  space ;  whilst  if  it  contains 
much  blood,  the  extravasation  is  probably  beneath  the  arachnoid  and 
in  the  brain  substance,  and  points  to  severe  laceration  of  the  brain. 

Treatment. — ^When  it  is  clear  that  the  htemorrhage  is  from  the 
middle  meningeal  artery,  and  it  appears  probable  that  no  other  serious 
injury  of  the  brain  has  been  received,  the  trephine  should  be  applied 
for  the  purpose  of  removing  the  clot  and  securing  the  bleeding 
vessel.  The  situation  of  the  anterior  branch  of  the  artery,  the  one 
which  is  nearly  always  torn,  is  about  an  inch  and  a  half  behind  the 
external  angular  process  of  the  orbit  (Fig.  117,  a),  and  over  this  spot  a 


Fig.  117.— The  positions  for  trephining  to  expose  the  a.  anterior,  and  b. 
posterior  branch  of  the  middle  meningeal  artery,  a  h,  horizontal  line 
through  meatus  ;  c  d,  horizontal  line  on  level  with  eyebrow  ;  e  f,  vertical 
line  1^  inch  behind  external  angular  process  ;  g  h,  vertical  line  at  posterior 
border  of  mastoid  process.  Where  these  lines  intersect  at  a  and  b  the  tre- 
phine is  applied.    The  shading  shows  common  situation  of  the  clots.  (Keen.) 

crown  of  bone  should  be  removed.  If  clot  now  protrudes  at  the 
opening,  it  should  be  turned  out  by  some  form  of  scoop,  and  if  the 
bleeding  artery  is  then  seen,  an  attempt  should  be  made  to  tie  or 
twist  it,  or  to  compress  it  by  plugging  the  groove  in  the  bone  in 
which  it  lies  with  a  piece  of  aseptic  wax  or  wood.  If  the  bleeding 
point  cannot  be  reached,  more  bone  may  be  cut  away.  IJ^  however, 
oii^^e  removal  of  the  clot,  the  brain  does  not  expand,  and  the 
haemorrhage  is  so  profuse  that  the  wounded  artery_  cannot  be  seen, 
the_external  or  common  carotid  artery  may  be  compressed  or  tied^ 
and  ice  applied  to  the  side  of  the  head.  If  no  clot  is  found  a  second 
crown  of  bone  may  be  removed  further  back  in  the  same  horizontal 
line,  just  below  the  parietal  eminence,  i.e.,  in  the  course  of  the  pos- 
terior branch  of  the  middle  meningeal  (Fig.  11 7,  b).  If  the  blood  comes 
fro  n  a  large  sinus,  pressure  or  a  lateral  ligature  may  be  applied  or 
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the  whole  sinus  tied.  When  no  blood  is  found  between  the  bone  and 
dura,  but  the  dura  itself  is  bluish  in  colour,  does  not  pulsate  with  the 
brain,  and  bulges  into  the  trephine  hole,  indicating*  the  presence  of 
blood  beneath  it,  an  incision  should  be  made  through  it  and  the  blood 
let  out.  The  anterior  trejihine  wound  may  then  be  enlarged  upwards 
and  backwards,  so  as  to  exj)ose  the  Sylvian  fissure  and  middle  cerebral 
artery,  which  should  be  tied  if  found  wounded.  Great  care  must 
subsequently  be  taken  to  keep  the  wound  asoptic.  For  hipmorrhage 
in  the  substance  of  the  brain  surgical  interfi  tci km  ■  is  not  permissible  ; 
all  that  can  be  done  is  to~ treat  the  case  as  one  of  (ndinary  apoplexy 
from  cerebral  haemorrhage,  i.e.,  by  free  purging,  cold  to  the  head, 
hot  bottles  to  the  feet,  «S:c. 

Contusion  or  bruising  of  the  brain  may  be  due  to  any 
severe  violence,  and  may  occur  witli  (»r  \\  itliout  injury  of  the  scalp 
or_ crani^l_ bones.  It  is  often  accoiupaiiitd  by  laceration  of  the 
brain  substance  and  of  the  pia  mater  and  arachnoid.  The  bruising 
may  be  general  or  circumscribed.  In  the  latter  case  it  may  occur 
immediately  beneath  that  jiart  of  the  cranium  to  which  the  violence 
was  ajiplied,  oi;_onjthe_opii()sito  part  of  the  brain,  the  brain  being  as 
it  were  dashed  by  the  vioL'iuc  of  the  blow  against  the  cranial  wall 
furthest  from  the  part  of  the  skull  to  which  the  force  was  aj^plied. 
Like  bruises  of  other  soft  tissues,  it  is  attended  by  extravasation  of 
blood  from  rupture  of  the  smaller  vessels.  It  may  terminate  in 
absorption  of  the  blood  and  healing  of  the  bruised  parts,  or  in 
general  inflammation  of  the  brain  and  its  membranes,  or  in  local 
inflammation  and  in  cerebral  abscess.  The  symptoms  are  generally 
obscured  by  those  of  concussion  or  compression,  and  it  is  seldom 
that  an  accurate  diagnosis  can  be  made.  Irritability,  restlessness, 
and  spasms  of  certain  muscles  when  a  motor  centre  is  injured,  are 
said,  however,  to  point  to  contusion.  The  chief  indication  for 
treatmod  is  to  prevent  the  occurrence  of  inflammation  of  the  brain 
(see  p.  329). 

IjACERATiON  OF  THE  BRAIN  may  occur  with  or  without  fracture 
or  other  injury  of  the  skull.  The  laceration  is  nigst  common  in  the 
anterior  ])art  of  the  frontal  and  in  the  temporo-^phenoidal  lobe, 
owing  in  part  to  the  unevenness  of  the  base  of  the  skull  on  which 
these  lobes  rest,  and  in  part  to  the  fact  that  the  back  and  the 
top  of  the  head  are  most  exposed  to  injury,  the  brain,  as  in 
contusion,  being  generally  lacerated  on  the  side  of  the  head  directly 
opposite  to  that  on  which  the  force  is  received.  At  times,  however, 
the  brain  is  lacerated  directly  beneath  that  part  of  the  skull  to 
which  the  force  is  applied.  Laceration  may  also  be  caused  by  a 
fragment  of  a  bone,  as  in  depressed  or  punctured  fracture,  or  by  the 
passage  of  a  bullet  or  the  thrust  of  a  sword  through  the  orbit  or  nose. 

Pathology. — The  laceration  may  be  slight  or  very  extensive,  and 
is  generally  accom^^anied  by  more  or  less  bruising  of  the  surrounding 
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brain-tissue  and  extravasation  of  blood  over  its  surface.  The  pia 
mater  is  also  lacerated,  and  where  the  injury  is  produced  by  a 
fragment  of  bone  the  dura  is  likewise  torn,  and  in  some  cases,  large 
portions  of  the  lacerated  brain  may  protrude  through  the  skull. 
Inflammation  of  the  brain  and  its  membranes  is  liable  to  follow, 
and  to  assume  a  septic  character,  and  spread  widely  if  there  is  an 
external  wound  which  has  not  been  kept  aseptic.  Should  the  patient 
recover,  cicatrization,  with  adhesion  of  the  membranes,  occurs,  the 
extravasated  blood  in  the  meantime  undergoing  the  changes  already 
described. 

The  symptoms  vary.    At  times  there  may  be  none,  although  a 
considerable  mass  of  brain  tissue  is  iirotruding  through  a  fracture 
in  the  skull.    Or  they  may  be  obscured  by  signs  of  concussion,  or, 
if  much  blood  has  been  extravasated,  by  those  of  compression. 
There  are  no  signs  pathognomonic  of  laceration  of  .the  brain,  but 
convulsions,  localized  si^asms  or  paralysis,  long-continued  insensi- 
bility without  coma,  and  the  cpllection  of  symptoms  known  as 
cerebral  irritation,  point  to  such  an  injury.    The  symi^toms  of 
cerebral  irritation  may  be  described  as  follows  : — The  jjatient  lies 
in  a  torpid  or  semi-conscious  condition,  coiled  up  on  one  side,  with 
his  limbs  in  a  general  state  of  flexion.    If  spoken  to,  he  evinces 
great  irritability  of  temper,  answering  momentarily  and  sharply, 
perhaps  shaking  himself,  and  then  relapses  into  his  torpid  state. 
His  pupils  are  contracted,  his  eyes  closed,  but  his  pulse,  tempera- 
ture, and  respirations  are  normal.    Is  there  any  ivay  of  localizing  the 
seat  of  the  laceration  where  no  external  injm^y  exists  ?    "If  a  j^atient 
receive  a  blow  ujion  the  head,  and  it  is  found  that  localized  paralysis 
is  present,  we  conclude  that  there  exists  a  laceration  of  some  severity 
in  the  cortical  centre  corresponding  to  the  muscles  implicated.  If 
almost  immediately  after  the  injury  there  is  a  distinct  spasm 
affecting  a  localized  group  of  muscles — a  monospasm — we  conclude 
that  hfemorrhage  is  going  on  from  the  lacerated  brain  substance,  or 
breaking  down  the  tissue  of  the  centre  corresj)onding  to  the  affected 
muscles.    If  the  monospasm  extends,  first  affecting  one  side  of  the 
body,  and  finally  both  sides,  so  that  the  attacks  assume  the  form  of 
true  epileptic  fits,  it  is  probable  the  extravasated  blood  is  extending 
over  the  surface  of  the  brain  and  irritating  more  or  less  widely  the 
whole  motor  aren''''  [Erich sen).    Should  there  be  motor  aphasia,  a 
lesion  of  the  posterior  extremity  of  the  third  left  frontal  convolution 
[Broca's  convolution)  is  indicated  (Fig.  118,  b).    Should  there  be 
facial  spasm  or  paralysis,  a  lesion  of  the  lower  third  of  the  ascend- 
ing frontal  and  the  contiguous  part  of  the  i^osterior  end  of  the 
second  frontal  convolution  is  probably  present  (Fig.  118,  F*,  F^). 
Should  there  be  paralysis  of  the  arm — a  bracliial  monoplegia — the 
middle  portion  of  the  ascending  frontal  and  the  contiguous  part  of 
the  ascending  parietal  on  the  other  side  of  the  fissure  of  Eolando 
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are  probably  affected,  tlio  upper  part  of  this  area  representing  the 
shoulder,  the  Tniflfllc  th<j  t  ll)o\v,  and  the  lower  the  hand  centre 
(Fig.  118,  ii'  and  p').  Should  there  be  paral3'sis  of  the  lower  limb, 
the  lesion  probably  involyes  the  upper  end  of  the  ascending  parietal 
and  the  sui)erior  paiietal  lobule  lying  behind  it,  as  far  as  the  margin 
of  the  longitudinal  fissure  (Fig.  118,      and  P-). 

Briefly,  tlifivforc,  ;i  (•( irticul  lesion  may  be  distinguished  from  a 
central,  as  follow  s  :  -I  ii  tin-  aniical  h'sitni  the  paralysis,  although 
it  ma}-  occur  immediately  at'tei'  the  accid<'nt,  often  does  not  appear 
for  some  time.  It  is  incomplete  and  localized,  and  ])rol)ably  affects 
only  one  limb  or  a  single  group  of  inusclos.  In  the  central  lesion, 
on  the  other  hand,  tlie  jiaralysis  occurs  immediately  after  the 
injmy;  it  is  more  complete  and  extensi\(',  and  the  whole  of  one 
side,  at  least,  wTfl  prol)ably  be  })uralysed. 

In  Iml/cf  icokikIs  the  missile  may  l)e  detected  by  the  aluminium 
gravity  i)r()be,  which  will  folhnv  in  the  track  of  the  bullet  hy  its 
own  weight,  but  being  light,  will  not  make  a  false  passage,  or  it 
may  be  detected  by  the  ''t(dephone  prc)be/''  ^-f'-'  ^  probe  attached 
to  a  telephone  receiyer.  If  the  bullet  is  struck  a  grating  sensation 
is  heard. 

The  treatment  should  be  directed  to  the  preyention  of  inflam- 
mation in  the  wa}^  already  described.  If  there  is  a  wound,  with 
protrusion  of  the  brain,  the  contused  and  protruded  portions  and  any 
fragments  })ressing  upon  or  penc^trating  the  brain  substance  should 
be  remoNcd,  luemorrhage  ari'ested,  the  wound  cleansed  with  anti- 
sei)tics,  the  dura  sutured  if  practical)le,  a  drain  inserted,  and  the 
scalp  replaced  and  sutured,  in  the  case  of  a  gunshot  wound  the 
bullet  should  be  renioyed  if  possible,  a  counter  trephine  openijig 
being  made  if  necessary.  The  wound  should  bo  then  rendered 
as  aseptic  as  possible  and  drained,  the  tube  being  jiassed  quite 
through  the  brain  if  a  counter  opening  has  been  made.  Where 
there  is  no  wound,  ljut  signs  of  local  irritation  or  of  compression  of 
the  cortical  motor  area  from  blood-extrayasation,  the  indications 
are  to  trephine.  The  guide  to  the  s2)ot  for  perforation  is  the  line  of 
the  fissure  of  Eolando  on  the  side  opposite  to  that  of  the  localized 
spasm  or  paralysis.  This  line  may  be  found  in  various  wa^'s. 
(1)  M.  Lucas-Championniere  (see  Fig.  119)  first  finds  the  bregma, 
'i.e.,  the  sj)ot  where  the  coronal  joins  the  sagittal  sutiu^e,  by  carrying 
a  line  directly  over  the  vertex  from  one  external  auditory  meatus 
to  the  other.  The  upper  end  of  the  Eolandic  fissure  is  situated 
about  two  inches  behind  the  bregma.  The  lower  end  of  the  fissure 
corresponds  to  a  spot  2|  inches  behind  the  external  angular  process 
and  about  one  inch  above  it.  (2)  Chiene  folds  a  square  of  paper 
(Fig.  119)  diagonally  so  as  to  bisect  the  rectangle  at  A  formed  by 
two  of  its  sides  into  two  angles  of  45° ;  folds  the  paper  again  so  as 
to  bisect  one  of  the  angles  of  45°  into  two  angles  of  22i°.    The  sum 
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of  the  angle  of  45°  and  of  one  of  the  angles  of  22^°  gives  an  angle 
of  67i°>  BAG,  which  represents  sufficiently  nearly  the  angle  made 


Fig.  118. — The  cerebral  convolutions;  R,  fissure  of  Rolando;  F^,  ascending 
frontal  convolution ;  P^,  ascending  parietal  convolution  ;  F^,  F-,  F-*,  supe- 
rior, middle,  and  inferior  frontal  convolutions  ;  S  F,  superior  frontal  sulcus  ; 
I  F,  inferior  frontal  sulcus  ;  S,  fissure  of  Sylvius  ;  Sa,  anterior  limb  of 
fissure  of  Sylvius;  Si\  posterior  limb  of  fissure  of  Sylvius  ;  P"^,  superior 
parietal  convolution  ;  P-^,  supra-marginal  convolution  ;  P^,  angular  convo- 
lution ;  I  P,  inter-parietal  fissure  ;  T  S^,  T  S'^  T  S-"^,  superior,  middle,  and 
inferior  temporo-sphenoidal  convolutions  ;  B,  Broca's  convolution ;  Po, 
parieto- occipital  fissure  ;  0\  0*^,  superior,  middle,  and  inferior  occipital 
convolutions. 

(After  Lucas-Championni6re  and  Eiicbsen. ) 
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Fig.  119. — The  situation  of  the  line  of  Rolando.  A,  asterion  ;  B,  bregma  ; 
L,  lambda  ;  M,  mid-point  between  N,  nasion,  and  I,  inion  ;  P,  pterion  ; 
S,  stephanion  ;  0  P,  occipto-parietal  fissure. 


by  the  fissure  of  Eolando  with  the  sagittal  suture,  namely,  67°. 
The  straight  edge,  A  b,  of  the  paper  is  then  laid  along  the  sagittal 
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suture,  the  point  A  hoing  applied  lialf-an-inch  behind  a  point  mid- 
way  between  tlio  nasic^n  and  inion,  /.r.,  to  the  top  of  the  fissure 
of  Eohmdo.  The  fissure  runs  for  3|  inches  along  the  line  A  c. 
We  have  already  seen  that  the  cortical  motor  centres  are  grouped 
around  the  Eolandic  fissure.  If  therefore  there  is  general  hemi- 
plegia, the  perforation  should  be  made  over  the  middle  of  the  line  ; 
if  paralysis  of  the  arm  and  leg,  over  the  upper  part  of  the  line  ;  if 
paralysis  of  the  arm  only,  in  front  of  the  middle  third  of  the 
line ;  if  aphasia,  below  and  a  little  in  front  of  the  line  on  the  left 
side  of  the  head ;  if  there  is  paralj^sis  of  the  leg  alone,  behind 
the  upper  third  of  the  line;  if  paralysis  of  the  arm  and  face,  in 
front  of  the  lower  third  of  the  line ;  if  paralysis  of  the  arm  and 
aphasia,  or  paralysis  of  the  face  and  aphasia,  below  and  in  front  of 
the  line. 

Intracranial  inflammation,  though  at  times  it  may  remain 
localized  either  to  the  membranes  [men  in  <] His)  or  to  the  brain 
[eneepha/itis),  more^often,  in  whatever  way  it  begins,  spreads  from 
the  one  to  tlic  (Tthc'r  [nicid iKjo-vnrcplutl His). 

~^C(iiis('.—~Wi)\\m\^  of  the  scalp;  contusions  or  fractures  of  the 
bone  ;  concussion,  contusions,  lacerations,  and  penetrating  wounds 
of  the  brain. 

PathoJo<jy. — It  may  be  acute  or  chronic  :  septic  and  diffuse,  or 
simple  and  circumscribed.  Acute  inflammation  may  begin  in  the 
dura,  and  remain  confined  to  that  membrane  [padry^nien ingitis )  or 
spread  inwards  to  the  other  membranes  and  the  brain ;  or  it  may 
begin  in  the  brain,  but  then  seldom  spreads  further  outwards  than 
the  pia  {hjjtoiMidugiiis).  When  it  begins  in  the  bone  or  in  the 
dura  it  is  at  first  circumscribed,  the  inflammatory  products,  and, 
should  suppuration  occur,  the  pus,  being  confined  between  the 
bone  and  dura.  Later,  the  inflammation  may  spread  to  the 
arachnoid,  and  thence  to  the  pia  and  surface  of  the  brain,  diffusing 
itself  widely  through  the  subdural  space  and  over  the  cerebral 
cortex.  When  it  begins  in  the  brain  it  is  generally  the  result  of  a 
contusion  or  laceration  of  the  cerebral  substance,  and  may  remain 
circumscribed,  and  eventually  end  in  a  cerebral  abscess,  or  spread 
to  the  pia  and  then  become  diffuse.  It  seldom,  however,  involves 
the  free  surface  of  the  arachnoid.  The  jH^st-mortem  appearances 
commonly  observed  are  increased  vascularity  of  the  brain  and  its 
membranes,  an  exudation  of  greenish-yellow  lymph,  and  distension 
of  the  ventricles  with  a  serous  blood-stained  fluid ;  whilst  the 
grey  ^matter  is  of_a  reddish  hue,  soft  and  diffluent,  and  the  white 
more  abundantly  dotted  over  with  "  j^^^ncta  vasculosa "  than 
natural.  In  the  chronic  form,  which  is  generally  due  to  inflamma- 
tion, caries  or  necrosis  of  the  bone,  or  more  rarely  to  a  brain-injury, 
the  dura  becomes  thickened  and  adherent  to  the  bone,  the  arachnoid 
thickened,  and  the  pia  opaque  and  indurated,  so  that  when  removed 
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its  prolongations,  which  dip  between  the  convolutions,  can  be 
pulled  out  without  tearing. 

The  symptoms  vary  according  as  the  inflammation  is  acute  or 
chronic,  diffuse  or  circumscribed ;  according  as  it  begins  in  the 
dura  or  in  the  brain  and  pia  ;  and  according  as  it  involves  the 
vertex  or  base  of  the  brain.  The  (jeneml  symptoms  in  acute  cases 
are,  in  the  early  stages,  fever,  pain  in  the  head,  generally  on  the 
same  side  as  the  wound  if  one  is  present,  intolerance  of  light  and 
sound,  retching  with  probably  a  clean  tongue,  a  quick,  full  pulse, 
flushed  face,  contracted  pupils,  violent  beating  of  the  carotids, 
restlessness,  sleeplessness,  and  at  times  violent  delirium.  Later 
the  symptoms  pass  into  those  of  compression,  the  pupils  becoming 
dilated  and  fixed,  the  pulse  slow,  and  the  breathing  stertorous. 
Then  follow  paralysis,  stupor,  coma  and  death.  Eigors  will 
probably  occur  should  pus  form.  In  the  chronic  form  of  inflam- 
mation the  symptoms  are  similar  to  those  of  the  acute,  but  of  less 
severity,  and  are  later,  as  a  rule,  in  making  their  appearance. 
Complete  recovery  may  have  apparently  taken  place,  or  there 
may  have  been  headache  or  irritability  of  temper  previous  to  the 
symptoms  setting  in.  Is  there  any  ivay  of  localizing  the  'inflam- 
mation? 1.  If  ten  to  twenty  days  have  elapsed  since  the  injury; 
if  the  onset  of  the  symptoms  is  sudden,  though  preceded  perhaps 
by  some  headache ;  if  there  is  a  puffy  swelling  over  the  seat  of 
injury,  due  to  the  separation  of  the  pericranium  from  the  bone  by 
serous  effusion  ;  if  the  bone,  should  it  be  exposed,  looks  dry,  white, 
and  discoloured,  or  the  wound  unhealthy ;  and  if  the  paralysis  is 
localized, — the  inflammation  is  probably  between  the  bone  and 
dura,  and  if  a  rigor  has  occurred,  pus  has  probably  formed.  2.  If, 
on  the  other  hand,  there  is  no  apparent  injury  of  the  scalp  or 
bone ;  if  the  patient  has  had  concussion  ;  and  if  the  symptoms  set 
in  a  few  hours  after  the  injury, — the  inflammation  is  probably  in 
the  brain  or  pia,  where  it  has  arisen  in  consequence  of  increased 
vascularity  following  the  concussion.  Or  if  the  symptoms  come 
on  about  the  fourth  or  fifth  day  after  the  injury,  when  it  had 
apparently  been  recovered  from,  the  inflammation  will  probably 
be  also  in  the  brain  or  pia,  but  in  this  case  due  to  contusion  or 
laceration  of  the  brain.  3.  If,  again,  the  symptoms  are  delayed 
some  weeks,  if  there  is  optic  neuritis  or  symptoms  of  disturbance 
of  one  or  more  of  the  motor  areas,  the  inflammation  is  probably 
localized  to  some  portion  of  the  brain,  and  if  a  rigor  has  occurred, 
a  cerebral  abscess  has  probably  formed. 

The  treatment  may  be  divided  into  the  preventive  and  the  curative. 
The  former  consists  briefly  in  guarding  against  the  occurrence  of 
septic  changes  in  the  wound  if  one  is  present,  and  in  preventing 
congestion  of  the  brain  and  its  membranes  by  the  means  already 
indicated  (see  p.  329).    The  first  signs  of  inflammation  should  be 
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actively  combated  by  a  calomel  purge,  leeches  to  the  temples  and 
an  ice-bag  to  the  head ;  whilst  pain  should  be  subdued  and  sleep 
promoted  by  the  cautious  use  of  opium.  The  curative  treatment 
consists  in  evacuating  the  products  of  the  inflammation,  should 
such,  in  spite  of  the  preventive  treatment,  ensue.  Thus,  if  there 
are  signs  of  local  suppuration  between  the  bone  and  dura,  the 
trephine  should  be  ajjplied  over  the  seat  of  injury,  or  if  one  is  not 
apparent,  over  the  motor  area  at  the  spot  indicated  by  localized 
paralysis  or  spasm.  If,  on  removing  tlio  bone,  the  djira__is  seen  to 
bulge,  and  the  pulsations  of  tlie  brain  cannot  be  felt,  the  dura 
should  be  perf(U-atod,  and  if  pus  is  still  undiscovered,  but  the  signs 
of  suppuration  are  well  marked,  a  fine  trocar  and  cannula  should  be 
cautiously  passed  into  the  brain-substance.  If  there  are  signs  of 
cerebral  abscess,  a  trephine  should  be  applied  over  the  suspected 
spot,  the  dura  incised,  the  brain  carefully  punctured,  and  if  pus  is 
discovered,  a  free  incision  made  to  let  it  out.  If  the  inflammation 
and  suppuration  ajjpears  to  be  general  rather  than  local,  no  opera- 
tive treatment  is  usuall}^  advised,  but  it  is  a  question  whether 
timely  removal  of  serum  or  pus  by  moans  of  the  trephine  would 
not  give  better  results  than  the  ordinary  expectant  jflan. 

TTEpmA  r!T!RET{T?T  is  a  protrusion  of  brain- substance  through  a 
hole  in  th(^  cranium  and  dura,  (  aiixc. — It  appears  to  be  (lue^  to  a 
localized  swelling  of  tlic  braiiij  njiisiMjLuent  upon  _a^ general  incToase 
of  intracranial  pressure,  and  may  occur  after  any  injury  of  the 
cranium  where  there  is  loss  of  bone  and  a  wound  or  sloughing  of 
the  dura,  with  bruising  or  laceration  of  the  brain,  or  after  an 
operation  where  brain-substance  has  been  removed.  Fathologi/. — 
The  lirotrusion  consists  of  l»i  ain-sul)stanco  infiltrated  with  inflam- 
^^^ilt9-iXPi**f^^^*^"^'~'  '^^^^^  bloody  and  is  the  result  of  the  inflammatory 
swelling  finding  ;i  \ cnt  in  the  only  possible  way  in  which  it  can 
escape,  viz.,  through  the  hole  in  the  cranium.  The  effused  blood  is 
due  to  the  rupture  of  the  obstructed  capillaries,  conse(j[uent  upon 
the  protruding  mass  becoming  constricted  by  the  niargins  of  the 
aperture  thi'ough  wliich  it  is  protruding.  At  times,  when  the 
rupture  of  the  capillaries  is  extensive,  the  tumour  consists  almost 
entirely  of  clotted  blood.  Signs. — The  hernia  appears  as  a  i-eddish- 
brown,  blood-stained,  fungus-looking  mass,  overhanging  the  hole 
in  the  cranium,  through  which  it  has  protruded,  and  often  pulsatijig 
synchronously  with  the  brain.  Should  the  inflammation  subside, 
the  protrusijn  will  gradually  recede,  and  the  patient  recover  ;  but 
should  it  continue,  the  hernia  will  increase  in  size,  and  as  more  and 
more  of  the  brain  is  involved,  the  patient  sinks  into  a  comatose 
state  and  dies.  At  times  the  protrusion  may  become  constricted  at 
its  base,  and  slough  away  and  the  parts  cicatrize  ;  or  an  abscess 
may  form  in  its  interior  and  in  the  contiguous  part  of  the  brain, 
and  death  result  from  cerebral  compression.    The  hratment  consists 
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in  attempting  to  allay  the  inflammation  of  the  brain,  which,  is  the 
cause  of  the  hernia,  by  the  means  already  described  in  Intra- 
cranial Inflammation.  Formerly,  jjressure  on  the  protrusion, 
shaving  it  off,  and  applying  caustics,  were  the  means  employed, 
but  they  were  not  attended  with  success,  and  are  now  discarded  as 
unscientific.  Pressure  would  rather  tend  to  cause  an  abscess  or 
promote  inflammation  by  keejmig  up  tension.  The  hernia  itself 
should  be  left  alone,  except  when  the  inflammation  has  become 
chronic,  when  well-regulated  pressure  may  possibly  promote  the 
absorption  of  inflammatory  products  and  the  shrinking  and  recession 
of  the  mass.  Keen  suggests  that  when  there  is  loss  of  dura  a  flap 
of  pericranium  should  be  detached  from  the  scalp  and  sutured 
with  its  osteogenetic  surface  uppermost  to  the  dura.  Others  have 
succeeded  in  closing  the  gap  in  the  bone  by  transplanting  a  flap 
of  scalp  with  the  underlying  external  table,  whilst  others  have 
employed  celluloid  plates,  &c. 

Trephining  the  skull  is  indicated: — 1.  In  all  cases  of  punc- 
tured fracture.  2.  In  depressed  fracture  with  symptoms  of 
compression,  whether  simple  or  comjiound.  3.  In  localized  extra- 
vasations  of  blood  between  the  bone  and  dura.  4.  In  intracranial 
supj)ui'ation  when  the  pus  is  circumscribed  and  situated  between 
the  bone  and  dura,  in  the  subdural  or  subarachnoid  space,  or  in 
the  substance  of  the  brain.  5.  For  the  removal  of  a  bullet  lodged 
in  an  accessible  situation  in  the  brain.  6r~In  fracture  of  the  inner 
■^able.  7.  In  epilepsy,  mania,  and  continued  headache  following 
on  h°ad-injury.  8.  For  the  removal  of  a  cerebral  tumour.  9.  In 
microceiDhaly  with  idiocy.  10.  In  com]3ound  depressed  _fractuTe 
without  symptoms,  in  which  the  fragments  cannot  be  raised  by  the 
elevator,  opinions  differ  as  to  the  propriety  of  trephining.  If  the 
depression  is  considerable,  I  think  it  ought  to  be  done,  as  should 
the  patient  escape  the  immediate  danger  of  intracranial  inflamma- 
tion, he  is  liable  to  certain  remote  effects  from  the  irritation  of  the 
depressed  fragments,  such  as  headache,  epilepsy,  mania,  &c.  {see 
Depressed  Fracture,  p.  330).  The  operation. — It  need  hardly  be  said 
that  the  strictest  antiseptic  precautions  should  be  used  throughout. 
Thus,  the  whole  scalp  should  be  shaved,  and  washed  with  soap  and 
hot  water,  then  with  ether,  turpentine,  or  ammonia,  to  remove  all 
grease,  and  afterwards  with  perchloride  of  mercury  or  other 
antiseptic.  If  a  wound  of  the  scalp  exists,  it  may  be  enlarged, 
otherwise  a  large  semi-circular  flap  of  the  scalp,  including  the  peri- 
cranium, should  be  turned  down,  so  that  when  it  is  replaced  after 
the  operation  the  trephine  hole  is  completely  covered.  The  situa- 
tion of  the  Eolandic  fissure  should  be  marked  by  an  aniline  pencil 
on  the  scalp,  and  its  upper  and  lower  ends  and  the  point  for  the 
pin  of  the  trephine  further  indicated  on  the  vault  by  indenting 
the  bone  through  the  flap,  so  that  the  line  of_the  fissure  maybe 
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recognized  when  the  flap  is  turned  back.  The  trephine,  with  the  pin 
protruded  one-tenth  of  jin  inch,  should  be  applied,  and  steadily 
worked,  clearing  the  teeth  from  time  to  time  with  an  aseptic  sponge 
or  brush.  A  good  groove  having  been  formed  in  the  bone,  the  pin 
should  be  withdrawn.  When  the  diploe  is  reached,  which  may 
be  known  by  the  bone-dust  being  soft  and  red,  greater  cau.tion 
must  be  used,  and  a  quill  or  probe  introduced  into  the  groove  at 
intervals  to  ascertain  whether  perforation  has  taken  place  at  any 
situation.  When  the  crown  of  bone  is  loose  it  should  be  removed 
with  the  sequestrum  forceps,  and  if  it  is  intended  to  replace  it,  it 
should  be  kept  warm  in  some  weak  antiseptic  solution,  and,  at  the 
end  of  the  oi:)eration,  cut  into  small  pieces  and  placed  in  the  hole, 
and  the  flap  laid  down  over  it.  I  have  treated  several  cases  in  this 
way.  The  wounds  healed  by  the  first  intention,  and  the  integrity 
of  the  cranium  was  completely  restored.  If  more  room  is  necessary 
the  trephine  hole  may  be  enlarged  by  Keen's  rongeur  forceps 


(Fig.  1 20),  or  by  the  surgical  engine,  the  dura  having  been  previously 
detached  by  the  dural  separator.    If  Jthe  dura  has  to  be  opened  it 
should  bejncised  parallel  to  the  trephine  hole  and  a,  quarter  of  an 
inch  from  its_ margin,  great  care  being  taken  not  to  injure  the 
cei^ebral  vessels.    If  a  vessel  of  the  dura  is  injured  it  may  be 
secured  by  passing  a  ^  stitch  under  it  through  the  dura  with  a 
curved  needle.    If  a  sinus  is  wounded  pressure  will,  as  a  rule, 
suffice.    The  dura  should  be  sutured  by  catgut  and  the  wound 
closed,  except  perhaps  at  its  lowest  part,  which  may  be  left  ojyen  for 
•ainage.     An  antiseptic  dressing  should  now  be  applied  and 
secured  with  a  head- cap,  and  over  it  an  ice-bag  to  prevent  inflam- 
mation.   The  trephine  should  not  be  applied,  as  a  rule,  over  a 
uture,  an  air  or  a  venous  sinus,  or  over  the  middle  meningeal 
rtery,  unless  the  operation  is  undertaken  with  a  view  to  secure 
hat  vessel.    The  conical  trephine,  shown  in  Fig.  121,  will  be  found 
safer  instrument  than  that  in  ordinary  use,  as  with  it  the  dura 
ater  is  less  likely  to  be  inj  ured,  and  the  handle  also  is  more  com- 
ortable  to  work  with.    It  can  now  be  had  with  a  metal  handle  and 
he  improved  button  pin.    Before  trephining  for  the  removal  of  a 


Fig.  120. — Keen's  Rongeur  forceps. 
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cerebral  tumour  morjAia  should  be  given,  as  it  causes  contraction 
of  the  small  blood-vessels,  and  so  has  a  tendency  to  lessen  haemor- 
rhage. The  anaesthetic,  however,  especially  if  chloroform  is  chosen, 
should  be  given  in  much  smaller  quantities  when  the  patient  is 
under  the  influence  of  morphia.  Some  surgeons  now,  instead  of 
trephining,  turn  back  a  flap  of  scalp  and  bone  by  incising  the  scalp 
and  chiselling  through  the  bone  except  at  one  spot  where  it  is 
fractured  and  turned  up  with  the  soft  parts.  At  the  end  of  the 
operation  the  osteo-scalp  flap  is  replaced  and 
fixed  in  situhj  sutures.  A  very  large  area  of 
the  brain  can  be  exposed  in  this  way. 

INJURIES  OE  THE  FACE. 

Contusions  of  the  face  are  very  common. 
Amongst  them  may  be  mentioned  ' '  black- 
eye,"  which  is  attended  with  extravasation  of 
blood  in  the  loose  cellular  tissue  of  the  eyelids. 
The  swelling  is  often  very  great,  the  eye 
being  completely  closed,  but  it  usually  sub- 
sides in  a  few  days.  Suppuration  occasionally 
occurs,  a  small  incision  then  becoming 
necessary. 

Wounds  of  the  face,  owing  to  the  great 
vascularity  of  the  parts,  readily  and  rapidly 
heal.  The  edges  of  the  wound  should  be 
approximated  as  accurately  as  possible, 
especially  when  near  the  eyelids,  where  there 
is  danger  of  contraction,  and  united  with 
If  quite  superficial  the  wound  may  then  be 
sealed  with  collodion ;  but  if  deep  the  surfaces  should  be  supported 
by  hare-lip  pins  or  wire  sutures,  which,  however,  to  i^revent 
scarring,  should  be  removed  at  the  end  of  thirty-six  hours. 
Wounds  attended  by  loss  of  substance  may  subsequently  require  a 
plastic  operation. 

Foreign  bodies  in  the  nose. — Peas,  beads,  pebbles,  and  the 
like  are  sometimes  pushed  up  the  nose  by  children,  where  they 
sooner  or  later  give  rise  to  irritation  and  a  muco -purulent  and 
foetid  discharge.  Indeed  the  presence  of  such  a  discharge  from  one 
nostril  in  a  child  should  always  lead  the  surgeon  to  make  a  careful 
search,  if  necessary  under  an  anaesthetic,  for  a  foreign  body.  The 
collar-stud  and  portion  of  lace  trimming,  shown  in  Fig.  122,  I 
removed  from  the  nose  of  a  boy  aged  eight  years.  He  had  intro- 
duced them  five  years  previously,  and  they  had  remained  undetected 
till  I  saw  him,  the  discharge  having  been  looked  uj^on  as  catarrhal. 
If  allowed  to  remain,  foreign  bodies  may  cause  ulceration,  or  even 
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bone -disease.  They  can  generally  be  removed 
by  forceps,  curettes,  or  the  nasal  douche,  but 
before  these  are  used  the  patient  should  close 
the  opposite  nostril  and  forcibly  ex^iire,  since 
the  body  may  often  be  expelled  in  this  simple 
way.  At  times  they  have  to  be  pushed  back 
into  the  pharynx.  Milder  means  failing. 
Rouge's  operation  (see  Diseases  of  Nose)  may 
become  necessary.  It  should  not  be  forgotten 
that  foreign  bodies  occasionally  enter  the  nose 
from  behind  during  vomiting. 

Foreign  bodies  in  the  eak. — In  dealing 
with  these  it  should  be  borne  in  mind  that  the 
middle  is  the  narrowest  part  of  the  meatus,  and 
that  they  may  be  readily  pushed  beyond  this,  so 
rendering  their  extraction  extremely  difficult. 
They  should  be  removed  by  syringing  with  tepid 
water,  and  no  attempt  made  to  extract  them 
with  instruments  unless  their  nature  is  such  that 
the  warmth  and  moisture  of  the  part  may  cause 
them  to  swell,  as  is  the  case  with  peas.  Under 
these  circumstances,  some  of  the  various  aural 
curettes,  snares,  &c.,  devised  for  the  purpose 
may  be  used,  but  with  great  gentleness  and 
aided  by  artificial  light,  the  child,  if  unruly, 
being  placed  under  an  anaesthetic.  If  a  rounded 
body,  as  a  bead,  which  is  incapable  of  swelling, 
does  not  come  away  on  syringing,  it  should  be 
left  alone  for  the  time,  as  it  will  subsequently, 
by   setting   up    slight    suppuration,  become 
loosened,  and  can  then  be  removed  by  again 
using  the  syringe.  The  incautious  use  of  instru- 
ments has  been  attended  by  perforation 
of  the  membrana  tympani,  and  even 
followed  by  fatal  intracranial  inflam- 
mation.    As   a   caution   it  may  be 
mentioned  that  the    handle   of  the 
malleus  has  ere  now  been  mistaken  for 
a  foreign  body  and  roughly  torn  out. 

Salivary  fistula  occasionally 
results  from  a  wound  of  Stonson's  duct. 
It  is  known  by  a  small  fistulous  open- 
ing on  the  cheek  from  which  saliva 
dribbles,  especially  when  food  is  being 
taken.  Treatment. — Numerous  opera- 
tions have  been  proposed  and  practised  for  this  somewhat  troublesome 


Fig.  122.— Collar  stud  and 
lace  trimming  (exact  size) 
removed  from  the  nose. 
(St.  Bartholomew's  Hospital 
Museum. ) 
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condition.  The  principle  underlying  tliem  all  is,  first  to  establish 
a  free  opening  of  the  duct  into  the  mouth,  and  then,  if  the  external 
opening  does  not  heal,  to  close  it  by  a  plastic  operation. 

Fracture  of  the  nasal  bones  is  always  the  result  of  severe 
direct  violence.  The  fracture  is  commonly  transverse  in  direction, 
and  is  often  comminuted  and  accompanied  by  much  displacement 
and  at  times  by  emphysema.  Occasionally  the  fracture  extends 
through  the  perpendicular  plate  of  the  ethmoid  and  thence  to  the 
cribriform  plate.  Hence  it  may  be  complicated  by  subsequent  in- 
flammation of  the  brain  and  its  membranes.  Treatmeid. — The 
bones  should  be  manipulated  into  position  by  the  fingers  externally 
and  by  a  director  passed  up  the  nostril,  or  by  the  dressing  forceps 
with  one  blade  within  and  one  blade  outside  the  nose.  The  frag- 
ments should  then  be  retained  in  position,  which  is  often  difficult, 
by  pads  of  lint  and  strapping,  or  if  such  are  insufficient,  by  some 
form  of  nose  truss  such  as  the  author's.  (See  Diseases  of  Nose.) 
They  unite  very  quickly  by  bony  callus.  The  sejitum,  where  this 
has  been  deflected,  should  be  straightened,  so  as  to  support  the 
depressed  bones,  and  kept  in  place  by  ivory  plugs  passed  up  the 
nostrils,  or  by  other  suitable  retentive  apparatus.  Where  the 
fracture  has  not  been  properly  reduced  much  deformity  may  remain, 
and  if  the  septum  has  also  been  deflected,  considerable  inconvenience 
may  be  felt  in  consequence  of  obstruction  to  respiration  through 
one  or  other  nostril.  In  such  cases,  though  a  considerable  period 
may  have  elapsed  from  the  time  of  the  accident,  much  may  be  done 
by  forcible  straightening  to  remedy  the  deformity  (see  Diseases  of 
the  Nose).  The  lateral  cartilages,  if  separated  from  the  nasal  bones, 
should  be  carefully  replaced,  as  if  this  precaution  is  neglected  little 
can  subsequently  be  done.  Where,  however,  they  are  merely 
laterally  deflected,  the  resulting  deformity  may  be  corrected  by  the 
use  of  a  retentive  apparatus. 

Fractures  of  the  upper  jaw,  or  of  the  malar  bone  with 
depression  of  the  zygomatic  arch  are  occasionally  met  with  in  severe 
smashes  of  the  face.  They  are  often  impossible  to  rectify,  and 
considerable  deformity  frequently  remains.  Although  much  com- 
minution may  occur,  necrosis,  in  consequence  of  the  great  vascu- 
larity of  these  parts,  rarely  results. 

Fracture  of  the  lower  jaw  is  nearly  always  due  to  severe  and 
direct  violence.  The  fracture  may  extend  through  any  portion  of 
the  bone,  but  commonly  occurs  a  little  to  one  or  pthi3r  side^^jUte 
symphysis,  the  line  of  fracture  being  then  usually  vertical.  In  this 
situation,  and  indeed  whenever  the  fracture  involves  the  alveolar 
border,  the  mucous  membrane  of  the  gums  is  torn,  rendering  the 
fracture  compound.  It  unites,  however,  nearly  always  like  a  simple 
fracture.  Sujipuration,  however,  may  occur,  when  the  pus  comnipnly 
escapes  into  the  mouth;  or  occasionally  an  abscess  followed  by 
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a  sinus  may  j)oint  externally.  There  is  not  as  a  rule  mucli  dis- 
placement ;  but  when,  as  occasionally  happens,  there  is  a  fracture 
on  both  sides  of  the  symphysis,  the  central  portion  is  considerably 
depressed  by  the  action  of  the  genio-hyoid  and  digastric  muscles. 
When  the  line  of  fracture  extends  through  the  angle  or  ascending 
ramus,  the  fragments  are  held  in  apposition  by  the  masseter  on  the 
outer,  and  the  internal  pterygoid  on  the  inner  side.  The  fracture 
may  occasionally  occur  through  the  coronoid  process  or  the  neck  of 
the  condyle.  In  thf^  latter  situation  the  displacement  is  peculiar, 
the  condyle  on  the  injured  side  being  drawn  forwards  and  inwards 
by  the  external  pterygoid  muscle  of  that  side,  while  the  rest  of  the 
jaw  is  tilted  over  towards  the  injuicd  side  by  the  action  of  the 
opposite  external  ]>terygoid,  whieh  is  thus  left  uno2iposc,d.  This 
sign  is  of  some  importance  in  distinguishing  such  a  fracture  from  a 
l^artial  dislocation  in  which  the  jaw  is  drawn 
over  to  the  side  ojiposite  the  dislocation. 
Si(jNS. — The  common  form  of  fracture  may 
be  readily  distinguished  hj  pain  on  mastica- 
tion, dribbling  of  saliva,  some  irregulaiity  in 


Fig.  123. — Gutta  percha  splint  for 
fractured  jaw.  (Bryant's  Surgery. ) 
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the  line  of  the  teeth,  unnatural  mobility  of  the  fragments,  crepitus, 
and  a  rent  in  the  mucous  membrane  over  the  fracture.  Practure 
through  the  angle  may  be  detected  by  crepitus  and  by  slight 
mobility  of  the  fragments  on  firmly  grasping  the  ascending  ramus 
and  body  of  the  jaw.  Fracture  through  the  neck  may  be  known 
by  the  peculiar  displacement  before  alluded  to,  and,  perhaps,  by 
crepitus  on  manipulation.  Treatment. — The  parts  should  be  i^laced 
in  apposition  and  kept  at  perfect  rest.  This  can  usually  be  done 
by  a  gutta-percha  splint  moulded  to  the  chin  (h'ig.  123),  and  secm-ed 
by  a  four-tailed  bandage  (Fig.  126).  All  movements  of  the  jaw 
must  be  avoided,  the  patient  being  fed  on  slops  introduced  either 
behind  the  last  molar  tooth  or  through  any  space  left  available  by 
the  loss  of  a  tooth.  In  placing  the  ]3arts  in  apposition  some 
difficulty  may  be  experienced  in  consequence  of  a  cUsplaced  tooth 
having  slipped  between  the  fragments.    If  the  parts  cannot  be  kept 
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in  place  by  the  simple  splint  above  mentioned,  they  must  be  secured 
either  by  drilling  the  fragments  and  wiring  them  together,  or  by 
means  of  the  dental  splint  shown  in  the  accompanying  drawing 
(Fig.  124).  This  splint  consists  of  a  wire  frame  fitted  round  the 
back  and  front  of  the  teeth,  and  further  secured  by  transverse 
wires  between  the  teeth.  One  of  the  more  elaborate,  so-called 
interdental  splints,  may  at  times  be  found  necessary.  Union  is 
usually  accomplished  in  four  or  five  weeks. 

Dislocation  of  the  lower  jaw. — This  accident  may  sometimes 
result  from  a  fall  or  blow  upon  the  chin  with  the  mouth  open,  but 
more  frequently  occurs  from  spasmodic  action  of  the  external 
pterygoid  muscles  during  yawning.  When  both  condyles  are  dis- 
placed the  dislocation  is  said  to  be  com- 
plete;  when  only  one  is  displaced,  in- 
complete. Nature  of  displacement. — The 
condyle  with  the  interarticular  cartilage 
is  drawn  over  the  eniinentia  articularis 


Fig.  125. — Mechaaism  of  reduction  of  a  dislocated  jaw.  f.  Cork  acting  as 
fulcrum.  The  dotted  lines  represent  the  masseter  and  temporal  muscles — ■ 
the  weight  to  be  overcome  by  the  hand  or  power. 

Fig.  126. — ^The  four- tailed  bandage  applied.    (Bryant's  Surgery.) 


into  the  zygomatic  fossa,  where  it  is  firmly  held  by  the  contraction 
of  the  internal  pterygoid,  masseter,  and  temporal  muscles.  Signs. — 
The  mouth  is  widely  open  and  cannot  be  closed  by  any  voluntary 
effort  of  the  patient,  and  the  saliva  constantly  dribbles  away.  In 
complete  dislocation  the  sym^^hysis  remains  in  the  middle  line,  and 
an  unnatural  hollow  is  felt  behind  each  condyle.  If  the  dislocation 
is  partial  the  symphysis  is  carried  over  to  the  oi:)posite  side,  and  the 
hollow  is  felt  behind  only  the  dislocated  condyle.  Treatment.^The. 
indications  are  to  overcome  the  contracted  muscles,  and  so  allow  the 
displaced  condyle  or  condyles  to  be  drawn  by  the  temporal  and  deep 
fibres  of  the  masseter,  the  retractors  of  the  jaw,  over  the  eminentia 
articularis  into  their  sockets.  A  cork,  or  the  thumbs,  wrapped  in  i 
towel  to  avoid  being  bitten,  should  be  placed  between  the  last  molai 
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teeth  of  the  upper  and  lower  jaw  on  each  side  to  act  as  a  fulcrum 
while  pressure  is  made  in  an  upward  direction  on  the  symphysis  by 
the  surgeon's  hands  on  the  principle  of  a  lever  of  the  first  order 
(Fig.  125).  AVhilst  the  symphysis  is  thus  pushed  upwards  the 
condyle  is  drawn  downwards,  the  weight,  represented  by  the  con- 
tracted muscles,  l)eing  graduallj^  overcome.  As  soon  as  the  con- 
dyle is  clear  of  the  eminentia  articularis  it  is  drawn  l)ack  into  its 
place  with  a  snap  by  the  fibres  of  the  retractor  muscles.  At  times, 
in  consequence  it  would  ap2)ear  of  the  coronoid  process  being 
wedged  against  the  zygoma,  reduction  cannot  be  effected  in  this 
way.  Downward  and  backward  pressure  by  the  protected  thumbs 
will  then  generally  succeed.  A  four-tailed  bandage  (Fig.  126) 
should  be  worn^for  a  tui  tiiight  to  prevent  re-dislocation,  which  is 
very  liaible  to  happen. 

The  term  siruLrxA'j'iox  ok  'iiik  jaw  is  a])])li<d  by  some  to  a 
displaceiiiciit  of  (•()iidyle  frorn^  tjie  jHtei;arti_cular  cartilage;  by 
ofliers  to  an  iiiiiial  iiral  slijy[)ing  forwards  of  the  interarticular 
cartilage  on  the  eminentia  articularis  in  fonscM^uence  of  ruptiu'e  or 
eTongati(m  of  the  ligaments.  Tlie  latter  condition  is  most  frecpiently 
mot  with  in  delicate  young  peojde.  The  condyle  catches,  and  the 
mouth  cannot  be  closed  for  a  second  or  two,  but  it  can  generally  be 
replaced  by  the  patient's  voluntary  efforts  with  a  distinct  snap. 
Trcaf  incid, — If  counter-irritation  and  tonics  do  not  succeed  the  joint 
may  be  O2)enod  and  the  cartilage  secured  in  i)ositi()n  sutures. 

IXJUKIKS  OF    TlIK  XEPK,   IXCLFDIXO  THE    KXTUAXCK  OF  FOHEKiX^ 
BODIEo  IXro  THE   I'lIAllYXX,   (ESOFll A(irs  AXD  A 1  U-l'ASSAGES. 

WoiTXDS  OF  THE  XECK. — Siii)erfici;d  wounds  call  for  no  special 
comment.  Our  attention  here  need  only  be  given  to  wounds  of  the 
front  of  the  neck,  which  are  generally  infiicted  either  with  homicidal 
or  suicidal  intent.  Such  wounds  ai'o  usually  of  the  incised  variety, 
more  rarely  i)unctured.  They  may  be  situated  anywhere  between 
the  lower  jaw  and  the  top  of  the  sternum,  but  are  more  common  in 
the  laryngeal  region,  es2)ecially  through  the  thyro-hyoid  membrane. 
Suicidal  wounds  are  generall}^  made  obliquely  from  left  to  right 
and  from  above  downwards,  but  may  be  transverse,  and  are 
commonly  deeper  on  the  left  than  on  the  right  side.  These  facts 
are  explained  by  the  suicide  generally  using  the  right  hand,  and 
becoming  less  determined  as  he  proceeds.  There  is  usually  but  one 
gash,  but  there  may  be  several,  and  again  the  gash  may  be  super- 
ficial, or  it  may  be  deep,  even  extending  to  the  spine.  The  struc- 
tures involved  will  depend  U2)on  the  situation,  de})th  and  extent  of 
the  wound.  Thus,  1.  When  the  wound  is  made  al)ove  the  hyoid 
bone  the  tongue  may  be  severed,  and  the  muscles  that  depress  the 
jaw  and  elevate  the  hyoid  bone  divided  together  with  the  lingual  or 
W.  A  A 
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facial  arteries  and  hyperglossal  nerve.  Such,  a  wound  will  gape 
widely,  and  may  open  into  the  mouth,  the  food  and  saliva  then 
escaping  freely  through  it.  2.  When  the  wound  is  through  the 
thyro-hyoid  membrane  the  pharynx  will  be  opened  and  the 
epiglottis,  aryepiglottidean  folds  or  arytenoid  cartilages,  the  superior 
thyroid  and  lingual  arteries,  and  the  superior  laryngeal  nerve  may 
be  cut  through.  The  wound  gapes  less  than  in  the  preceding  situa- 
tion, but  allows  of  the  escape  of  food  and  saliva.  There  is  usually 
great  difficulty  in  swallowing.  3.  When  the  wound  is  through  the 
cartilages,  the  vocal  cords  and  one  or  other  of  the  intrinsic  laryngeal 
muscles  may  be  divided,  with  consequent  loss  of  voice ;  the  carti- 
lages themselves,  moreover,  may  be  variously  displaced.  There  is 
as  a  rule  but  little  htemorrhage.  4.  When  the  wound  is  made  below 
the  cricoid  cartilage  the  depressor  muscles  of  the  larynx,  the  inferior 
or  superior  thyroid  artery,  and  the  thyroid  and  anterior  jugular 
veins  may  be  wounded,  the  trachea  partly  or  entirely  cut  across, 
and  even  the  oesophagus  implicated. 

Wherever  the  wound  is  situated  the  carotid  arteries  generally 
escape  owing  to  the  resistance  of  the  cartilages  of  the  larynx,  the 
deej)  situation  of  the  carotids,  and  the  contraction  of  the  sterno- 
mastoid  muscles. 

Dangtrs. — The  immt'diate  (faugers  are — 1.  Hcemorrha^e.  When 
the  carotid  artery  or  jugular  vein  is  wounded  death  is  generally, 
though  not  invariably,  instantaneous ;  but  even  when  no  large 
vessel  is  implicated,  death  before  help  is  obtained  is  frequent  from 
haemorrhage  from  some  of  the  arteries  above  mentioned,  the 
external  jugular  vein,  &c.  2.  Obstruction  to  respiration  in  conse- 
quence of  (a)  the  blood  entering  the  air-passages  in  larger 
quantities  than  the  patient  can  cough  up  ;  (&)  the  lolling  back 
of  the  tongue  over  the  glottis ;  (c)  the  displacement  of  the  carti- 
lages ;  (d)  the  separation  of  the  divided  portions  of  the  trachea. 
3.  Entrance  of  air  into  the  veins  is  also  an  occasional  danger.  The 
subsequent  dangers  are — 1.  (Edematous  laryngitis;  2.  Bronchitis 
and  broncho-pneumonia  ;  3.  Inflammation  and  suppuration  of  the 
loose  tissues  of  the  neck  even  extending  to  the  mediastinum  or 
pleura,  and  still  later,  4.  Obstruction  of  the  air-passage,  with 
increasing  dyspnoea  or  loss  of  voice  from  [a)  constriction  during 
cicatrization,  or  [b)  formation  of  prominent  granulations ;  and 
5.  CEsophageal  or  tracheal  fistula. 

Treatment.- — The  haemorrhage  must  be  arrested;  the  air-passages 
cleared  when  obstructed  with  blood,  by  suction  if  necessary ;  and 
artificial  respii'ation  resorted  to  if  the  patient  has  already  ceased 
to  breathe.  If  the  tongue  or  epiglottis  is  divided  it  must_  be  fixed 
by  sutures,  or  if  a  portion  of  the  epiglottis  is  loose  it  may  be  cut 
off.  The  wound,  unless  quite  superficial,  should  not  as  a  rule  be 
approximated  by  suture  or  strapping,  but  by  position,  the  patient 
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being  propped  up  by  pillows  and  the  head  bent  forwards.  The 
cartilages  of  the  larj^nx,  if  displaced,  may  be  brought  together  by 
suture,  as  may  also  the  trachea,  if  divided.  When  the  oesophagus 
is  wounded  the  edges  may  be  united  by  suturing  the  muscular  coat, 
the  mucous  membrane  being  turned  inwards,  and  the  patient  fed  by 
a  tube  passed  through  the  mouth  and  beyond  the  wound,  or  at  first 
entirely  by  the  rectum.  Tracheotomy  may  have  to  be  jierformed  if 
respiration  is  embarrassed  by  displacement  of  the  laryngeal  carti- 
lages or  by  oedema  of  the  glottis.  When  the  air-j^assages  are 
opened  the  precautions  described  under  Tracheotomy  must  be  taken 
to  prevent  lung-trouble.  Suppuration  must  be  watched  for,  and 
free  exit  given  to  pus  as  soon  as  detected. 

Contusion  of  the  larynx  may  be  caused  by  blows  or  kicks  of  all 
kinds  and  manual  comi)ression  as  in  garotting.  Bymptoriis, — Pain, 
especially  on  handling,  localized  swelling  or  ecchyniosis,  alteration 
or  loss  of  voice,  and  slight  liDemoptysis  when  the  mucous  membrane 
is  lacerated.  Unless  there  is  much  bleeding  there  is  usually  no 
dyspnoea,  though  this  may  subsequently  be  present  should  spasm 
or  oedema  of  the  glottis  supervene.  Severe  compression  of  the  larynx 
is  said  at  times  to  have  been  instantly  fatal  from  spasm  of  the  glottis. 
The  treatment  should  be  directed  towards  allaying  pain  and  2H*event- 
ing  inflammation.  Thus,  a  lead  and  opium  lotion  or  an  ice-bag  may 
be  applied  over  the  larynx,  and  all  attempts  at  speaking  prohibited. 
Should  signs  of  oedematous  laryngitis  a]:)pear,  leeches,  followed  by 
hot  fomentations,  may  be  placed  over  the  thyroid  cartilage,  whilst 
scarification  of  the  glottis,  and  if  this  fails  and  suffocation  threatens, 
intubation  of  the  larynx  or  tracheotomy  must  be  performed. 

SuBCin'AXEors  jiUi'TUKE  OF  THE  TRACHEA  is  a  rare  accident, 
but  may  be  caused  by  any  violence  applied  to  the  neck.  It  is 
attended  by  emphysema  and  dyspnoea,  and  is  usually  rapidly  fatal. 
An  incision  should  be  made  in  the  middle  line  of  the  neck  and  an 
attempt  made  to  draw  the  lower  end  of  the  trachea  to  the  surface, 
and  to  pass  in  a  tracheotomy  tube. 

Feactuiie  and  dislocation  of  the  HYOID  BONE. — Fracture 
may  be  produced  by  any  violence  applied  to  the  neck,  especially  a 
severe  grip.  The  line  of  fracture  is  usually  about  the  junction  of 
the  greater  cornu  with  the  body,  but  may  occur  in  any  situation. 
The  usual  signs  are  pain,  increased  on  handling,  on  turning  the 
head,  and  on  moving  the  tongue  ;  dysphagia  or  inability  to  swallow ; 
hoarseness  or  aphonia  ;  a  sense  of  suffocation  on  protruding  the 
tongue  ;  mobility  of  the  fragments  and  crepitus ;  sometimes  cough 
and  dyspnoea  ;  htemoptysis  when  there  is  laceration  of  the  mucous 
membrane  ;  and  occasionally,  later,  signs  of  oedema  of  the  glottis. 
Treatment. — The  fragments  should  be  replaced  by  the  forefinger 
passed  thiTjugh  the  mouth,  whilst  the  fingers  of  the  other  hand 
manipulate  the  bone  externally,  a  gag  and  chloroform  being  usually 
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necessary.  The  parts  must  then  be  kej^t  perfectly  quiet,  and  the 
patient  fed  on  slops  passed  well  to  the  back  of  the  tongue. 

What  has  been  described  as  dislocation  of  the  hyoid  bone  appears 
rather  to  be  a  condition  of  the  parts  due  to  relaxation  of  the  liga- 
ments attaching  the  thyroid  cartilage  to  the  hyoid  bone. 

Fractijre  of  the  CARTILAGES  OF  THE  LARYNX. — The  fracture 
may  extend  through  either  the  thyroid  or  the  cricoid  cartilage,  or 
through  both.  The  thyroid  alone  is  most  usually  fractured.  Cause. 
— Direct  violence  applied  to  the  part,  such  as  a  blow  or  a  fall,  or 
compression  with  the  hand,  as  in  garotting.  The  usual  signs  are  pain, 
increased  on  speaking,  on  swallowing,  and  on  handling  ;  dyspnoea  ; 
cough ;  expectoration  of  frothy  blood,  and  later,  when  inflammation 
has  come  on,  of  offensive  pus  ;  emphysema  when  the  mucous  mem- 
brane is  injured  ;  great  swelling  and  ecchymosis ;  and  on  examina- 
tion, irregularity,  undue  prominence  or  flattening  of  the  cartilages, 
crepitus,  and  preternatural  mobility. 

The  danger  to  be  apprehended  is  obstruction  to  the  respiration  in 
consequence  of- — 1,  displacement  of  a  portion  of  cartilage  across  the 
larynx ;  2,  spasm  of  the  glottis  from  irritation  of  the  fragments  ; 
3,  entrance  of  blood  into  the  air-passages;  4,  swelling  from 
submucous  extravasation  of  blood ;  5,  oedematous  laryngitis ;  and 
G,  perichondrial  abscess  and  necrosis  of  the  cartilage. 

Treatment. — If  the  parts  are  fairly  in  ajiposition  all  that  can  be 
done  is  to  steady  them  with  a  bandage  and  suitably- shaped  pads  of 
lint.  But  when  there  is  serious  displacement  with  perforation  of 
the  mucous  membrane,  as  evidenced  by  severe  dyspnoea  and  slot- 
ting of  blood,  tracheotomy  should  be  at  once  performed,  as  other- 
wise the  patient  runs  an  imminent  risk  of  sudden  suffocation.  An 
attempt  may  then  be  made,  with  the  hand  manipulating  the  carti- 
lage externally,  and  with  the  forefinger  of  the  other  hand  in  the 
pharynx,  to  rectify  the  displacement. 

Injuries  of  the  Pharynx  and  (Esophagus  from  within. 

Wounds  of  the  pharynx  are  not  infrequently  met  with  from 
falls  with  a  pipe,  stick,  &c.,  in  the  mouth.  They  may  be  attended 
by  severe  hasmorrhage  when  the  lateral  walls  of  the  pharynx  are 
punctured,  either  immediately,  or  on  removing  the  inflicting  body, 
f  r  later,  from  a  portion  of  the  stick  or  pipe  being  broken  off  and 
remaining  as  a  foreign  body  in  the  wound  where  it  has  caused 
suppuration  and  ulceration  of  a  vessel. 

Treatment.— Anj  bleeding  vessel  seen  should  be  secured,  or 
failing  this,  pressure  must  be  made  with  a  stick  wrapped  round 
with  lint  or  solid  perchloride  of  iron  applied.  As  a  last  resource 
tiie  common  or  external  carotid  must  be  tied.  Should  a  foreign 
body  be  seen  in  the  wound  it  should  not  be  removed  till  preparations. 
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have  been  made  (as  for  tying  the  carotid)  to  effectually  arrest  any 
haemorrhage  which  might  follow  its  extraction. 

Injuries  of  the  cesophagus  may  be  inflicted  in  attempts  to 
remove  a  foreign  body  or  to  pass  an  oesophagus  bougie;  or  its 
walls  may  be  perforated  by  a  fishbone,  &c.,  or  may  occasionally 
be  ruptured  during  vomiting.  Fatal  haemorrhage  from  the  aorta, 
and  perforation  of  the  pericardium,  pleura,  and  posterior  medias- 
tinum, followed  by  inflammation  and  death,  have  occasionally 
resulted  from  such  injuries.  Treatment. — Where  a  wound  is  sus- 
pected, the  patient  should  at  first  be  fed  entirely  by  the  rectum, 
and  subsequently  given  only  fluids  in  small  quantities,  so  as  to 
allow  the  wound  time  to  heal. 

Burns  and  scalds. — Burns  of  the  pharynx  occasionally  occur 
from  the  inhalation  of  flame,  as  in  a  gas  explosion  or  from  the 
clothes  taking  fire  ;  scalds  are  more  common,  especially  among 
the  children  of  the  poor,  from  drinking  boiling  water  or  inhaling 
steam  from  the  spout  of  a  tea-kettle.  In  neither  of  these  injuries 
is  the  oesophagus  as  a  rule  involved.  In  the  case  of  burns  the 
flame  sometimes  appears  to  be  drawn  through  the  larynx  into  the 
trachea.  The  boiling  water  is  generally  ejected  from  the  mouth 
and  nose,  and  only  affects  the  entrance  of  the  larynx.  Both  burns 
and  scalds  owe  their  gravity  to  the  fact  that  they  are  frequently 
followed  by  oedematous  laryngitis.  The  scalded  and  white  appear- 
ance of  the  niucous^neml3rane  and  the  history  of  the  case  generally 
make  the  diagnosis  plain.  Treatment. — The  patient  should  be 
placed  in  bed  in  a  warm  room  and  carefully  watched  for  signs  of 
oedematous  lar^^ngitis.  Should  such  supervene,  the  swollen  mucous 
membrane  at  the  entrance  of  the  larynx  may  be  scarified ;  but  if 
this  does  not  at  once  relieve,  an  O'Dwyer's  tube  should  be  placed  in 
the  glottis,  or  tracheotomy  j^erformed.  In  the  slighter  cases  the 
application  of  a  hot  spoiige  to  the  larynx,  the  administration  of 
small  doses  of  antimony,  tincture  of  aconite  or  calomel,  or  mercurial 
inunction  may  be  tried. 

Charring  and  certain  chemical  lesions  from  drinking  corro- 
sive liquids,  strong  acids,  or  alkalies,  are  not  uncommon.  The 
effects  vary  according  as  such  liquids  are  taken  intentionally  or 
accidentally.  In  the  former  case,  the  larynx  usually  completel}^ 
escapes,  whilst  the  mouth,  pharynx,  oesophagus,  and  stomach,  may 
be  extensively  injured.  In  the  latter  case,  the  fluid,  on  the  dis- 
covery of  the  mistake,  is  expelled  forcibly,  and  some  of  it  thereby 
generally  enters  the  larynx  and  nasal  cavities,  but  little  passes 
down  the  oesophagus.  Here,  as  in  burns  and  scalds,  the  chief 
danger  to  be  apprehended  is  oedematous  laryngitis.  For  an 
account  of  the  effects  that  may  follow  swallowing  corrosive  fluids, 
the  reader  is  referred  to  a  work  on  Forensic  Medicine.  It  need 
only  be  remarked  here  that  should  the  patient  recover  from  the 
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immediate  dangers,  lie  may  subsequently  come  under  the  care  of 
the  surgeon  for  stricture  of  the  oesophagus,  due  to  the  cicatrization 
following  the  injury. 

Foreign  bodies  in  the  pharynx  and  cesophagus. — Fish- 
bones, coins,  false-tooth-plates,  and  portions  of  food  are  the  bodies 
most  commonly  impacted  in  the  pharynx  and  oesophagus.  The 
situations  at  which  they  may  become  arrested  vary  with  the  nature 
of  the  body.  Fish-bones,  pins,  and  the  like  are  easily  caught  in 
the  loose  folds  about  the  tonsil  and  fauces,  or  may  be  impacted 
lengthwise  across  the  pharynx.  Larger  bodies,  as  false-tooth- 
plates,  coins,  &c.,  commonly  become  lodged  about  the  cricoid 
cartilage.  The  symptoms  and  treatment  vary  according  to  the 
nature  and  size  of  the  foreign  body.     A  large  portion  of  meat 


Fig.  127. — Pharyngeal  forceps. 


Fig.  128. — Coiu -catcher  and  sponge  probang. 


Fig.  129. — Expanding  horse-hair  extractor. 


arrested  over  the  entrance  of  the  larynx  will  give  rise  to  urgent 
symptoms  of  suffocation  (Fig.  130)  ;  and  endeavours  should  be 
made  to  remove  it  instantly  by  the  finger  plunged  into  the  throat. 
If  this  fails,  laryngotomy  should  be  done  at  once,  and  artificial 
respiration  resorted  to  if  the  patient  has  already  ceased  to  breathe. 
A  fish-bone  or  pin  may  give  rise  to  a  pricking  sensation  with 
difficulty  or  pain  on  swallowing,  and  the  patient  will  often  be 
able  to  indicate  the  position  where  it  has  lodged.  A  search  should 
be  made  for  it  in  the  mouth  and  throat,  aided  by  the  laryngoscopic 
mirror,  or  if  it  cannot  be  thus  found,  by  the  x  rays  ;  but  it  must 
not  be  forgotten  that  the  symptoms  in  consequence  of  the  body 
having  scratched  the  mucous  membrane  may  persist  even  after  it 
has  been  dissolved  or  swallowed.  The  position  of  a  metallic  body 
such  as  a  pin  or  coin  can  be  very  accurately  made  out  by  the  aid  of 
the  X  rays.   If  in  the  tonsil  or  about  the  fauces,  it  may  be  removed 


FOREiaN  BODIES  IN  THE  PHAEYNX. 


359 


with  the  dressing  forceps,  or  it  may  be  hooked  out  from  the  upper 
part  of  the  pharynx  by  the  finger  nail.  If  a  foreign  body  is 
beyond  reach  of  the  finger,  an  attempt  must  be  made  to  extract 
it  by  pharyngeal  forceps  (Fig.  127)  or  by  some  of  the  various  forms 
of  coin-catchers  {Fig.  128),  or  the  expanding  horse-hair  extractor 
(Fig.  129).  The  coin-catcher  is  a  most  useful  instrument.  I 
have  removed  a  half- 
penny with  it  that 
had  been  impacted  in 
the  oesophagus  for 
some  weeks.  If,  after 
a_thorough  trial,  with 
the  patient  under 
chloroform,  these 
means  fail,  pharyn- 
gotomy  must  be  per- 
formed, and  the  body 
removed  through  the 
opening  in  the  neck. 
When  situated  lower 
down  the  oesophagus, 
and  it  cannot  be  ex- 
tracted by  gentle 
means,  it  had  better 
be  left  alone  in  the 
hope  that  it  may 
become  loosened  in  a 
day  or  two  by  ulcera- 
tion, and  be  expelled 
or  passed  down  into 
the  stomach.  Should 
this  not  occur,  an  en- 
deavour may  again  be 
made  to  extract  it  or  Fig.  130.  — A  portion  of  meat,  m.,  firmly  impacted 
to  push   it   onwards  entrance  of  the  larynx.    (St.  Bartholo- 

into  the  stomach  with  ^osint^l  Museum,  No.  1660  a. ) 

the   sponge  probang 

(Fig.  128).  In  these  manipulations  the  greatest  care  must  be 
taken,  as  if  the  body  is  sharp  the  oesophagus  may  easily  be  lacerated. 
Recently  it  has  been  shown  that  the  oesoj)hagus  may  be  reached  as 
it  lies  in  the  posterior  mediastinum  by  cutting  vertically  midway 
between  the  scapula  and  spine,  turning  in  the  iliocostalis,  and 
resecting  a  portion  of  the  third,  fourth,  and  fifth  ribs.  When  the 
foreign  body  has  been  pushed  into  the  stomach  the  patient  should 
be  fed  on  oatmeal  porridge,  and  made  to  swallow  portions  of  hair 
and  the  Hke,  in  the  hope  that  the  body,  if  angular,  may  become 
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siiiToiinded  by  this  soft  material  and  travel  through,  the  intestines 
without  injuring  them.  Should  it  be  too  large  to  pass  the  pyloric 
valve,  gastrotomy  is  the  only  resource. 

FoEEiGN  BODIES  IN  THE  AIR  PASSAGES. — A  foreign  body  may 
become  lodged  in  the  larynx,  the  trachea,  or  in  one  of  the  bronchi. 

Foreign  bodies  in  the  larynx. — A  foreign  body  may  be  lodged 
above,  below,  or  between  the  vocal  cords,  or  in  the  ventricles. 
When  a  voluminous  body,  as  a  piece  of  meat,  becomes  impacted 
at  the  entrance  of  the  larynx,  it  may  block  up  the  passage,  causing 
instant  suffocation  (Fig.  130).  Smaller  bodies,  wherever  situated, 
may  also  cause  fatal  dyspnoea  by  setting  up  reflex  spasm  of  the 
muscles  of  the  glottis ;  though  in  some  cases  a  foreign  body,  such 
as  a  tooth-plate,  may  be  so  lodged  between  the  cords  as  to  prevent 
them  closing.  A  foreign  body  in  the  ventricle  may  cause  the  same 
urgent  symptoms.  At  other  times  the  foreign  body  may  give  rise 
to  severe,  but  not  fatal,  attacks  of  dyspnoea  and  spasmodic  cough, 
though  if  not  removed,  inflammation  and  oedema  will  j)robably  be 
set  up,  and  the  patient  ultimately  succumb.  If  it  cannot  be  seen 
by  the  aid  of  the  laryngoscope,  its  exact  location  may  often  be  made 
out  by  the  x  rays.  Treatment. — Where  the  symptoms  are  urgent 
and  the  body  cannot  be  removed  by  the  finger,  instant  laryngotomy 
should  be  performed.  But  when  less  urgent,  a  deliberate  attempt 
should  be  made  to  remove  it  by  means  of  laryngeal  forceps  aided 
by  the  laryngoscoj)e,  preparation  having  been  made  for  instant 
tracheotomy  lest  sudden  spasm  of  the  glottis  be  set  up  by  the 
manipulation.  Sometimes,  where  extraction  would  be  otherwise 
impossible,  this  may  be  accomplished  by  cutting  the  body  in  two 
by  the  use  of  the  laryngeal  cutting-pliers.  These  means  having 
failed,  an  external  operation  must  be  undertaken.  Thus,  when  the 
foreign  body  is  above  the  cords,  it  may  be  removed  by  sub-hyoid 
pharyngotomy ;  when  between  the  cords  or  in  the  ventricle,  by 
thyrotomy;  when  below  the  cords,  by  laryngo- tracheotomy  or 
tracheotomy,  the  forceps  in  the  last  instance  being  passed  up 
through  the  wound  in  the  trachea. 

Foreign  lodies  in  the  trachea  and  hronchi. — Small  objects  such  as 
coins,  buttons,  orange-pips,  and  fruit-stones,  are  liable  to  be  drawn 
into  the  trachea  during  a  sudden  inspiration,  while  the  patient  is 
swallowing  or  is  holding  such  in  his  mouth.  The  accident  is  most 
common  in  children.  The  foreign  body  may  remain  free  or  become 
impacted  either  in  the  trachea  or  a  bronchus  (Fig.  131).  It  is 
usually  said  to  most  frequently  enter  the  right  bronchus,,  that 
being  the  larger,  and  the  spur-like  projection  at  the  bifurcation 
of  the  trachea  directing  it  that  way ;  but  the  left  is  the  more  direct 
route,  and  the  direction  it  takes  would  seem  to  depend  in  great 
part  on  the  shape  and  size  of  the  foreign  body.  Thus  an  elongated 
body  as  the  metal  cap  of  a  cedar  pencil  would  probably  enter  the 
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left,  a  rounded  body,  as  a  coin,  the  right  bronchus.  The  symptoms 
vary  somewhat,  according  as  the  body  is  free  or  impacted,  light  or 
heavy.  When  it  is  free  and  light,  and,  as  is  usually  the  case,  has 
fallen  into  one  of  the  bronchi,  there  will  be  sudden  and  2)aroxysmal 
attacks  of  suffocative  cough  and  dyspnoea,  in  consequence  of  the 
foreign  body  being  driven  upwards  against  the  glottis,  which  then 
closes  spasmodically.  On_l.isteiiing  over  the  trachea  it  may  be 
heard  t^)  strike  the  cords,  whilst  a  tracheal  rale  may  sometimes  be 
detected,  or,  as  it  passes  up  and  down,  a  whistling  sound.  During 
the  intervals  of  the  cough  and  dyspna^a,  whilst  the  body  is  at  rest 
in  the  bronchus,  as  is  also  the  case  when  it  is  permanently  impacted 
in  it,  there  will  be  an  aj^sence  jof  the 
breathing  sounds  over  the  whole  or  j)art 
of  the  lung  on  that  side,  according  as  the 
main  bronchus  or  one  of  the  secondary 
bronchi  is  obstructed;  the  resonance,  how- 
ever, will  be  normal  or  dull  in  places, 
according  to  the  position  and  nature  of 
the  foreign  body.  If  any  air  can  pass  the 
obstructing  body,  rhonchial  or  sibilant 
sounds  may  be  heard,  due  in  part  to  the 
bronchitis  set  up  by  it.  Over  the  opposite 
lung  puerile  breathing  may  be  detected. 
When  the  foreign  body  is  heavy  and  of  a 
rounded  shape,  it  may  act  as  a  ball-valve, 
e.,  it  may  allow  air  from  the  lung  to  be 
forced  past  it  during  exjjiration,  but  then 
fall  back  into  a  narrower  part  of  the 
bronchus,  and  so  prevent  air  entering 
during  inspiration.  In  this  way  collapse 
of  the  lung  is  brought  about.  If  the 
foreign  body  is  not  removed,  or  does  not 
escape  spontaneously,  sudden  death  may 

occur  during  an  attack  of  spasmodic  dys})na>a  :  or  it  may  set  up 
bronchitis,  pneumonia,  or  gangrene  or  al)scoss  of  the  lung.  At 
other  times  it  induces  more  chronic  changes,  such  as  phthisis,  or 
it  may  become  encysted  and  no  harm  follow.  In  rare  instances 
it  may  make  its  way  out  through  the  chest- walls  by  jjerf oration  or 
ulceration. 

'Treatment. — The  patient  should  be  inverted.  Before  doing  this, 
owever,  everything  should  l3e  in  readiness  for  instant  tracheotomy, 
n  case  the  foreign  body  becomes  lodged  in  the  larynx  and  gives 
'ise  to  spasm  of  the  glottis.  Children  may  be  held  up  by  the  legs, 
mi  for  adults  some  special  contrivance  may  be  necessary,  as,  for 
nstance,  Brunei's  table.  Inversion  failing,  tracheotomy  should  be 
3erformed,  as  the  patient  is  in  danger  of  suffocation  at  any  instant. 


Fig 


131. 
the 


— Foreign  body 
right  bronclius. 
The  trachea  is  oj^ened 
from  the  front.  (St. 
Bartholomew's  Hospital 
Museum. ) 
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On  opening  the  trachea,  should  the  foreign  body  not  be  expelled 
at  once,  either  through  the  wound,  or,  as  sometimes  happens, 
through  the  mouth,  the  patient  may  be  again  inverted,  or  search 
made  for  it  through  the  wound  with  tracheal  forceps,  wire  variously 
bent,  &c.  These  means  failing,  the  tracheotomy  wound  must  be 
kept  open  to  allow  of  future  trials  being  made  if  the  foreign  body 
is  not  expelled  during  the  interval. 

PiiARYNGOTOMY  OR  (ESOPHAGOTOMY  is  the  Operation  of  opening 
the  lower  part  of  the  pharynx  or  upjjer  part  of  the  oesophagus 
for  the  j)urpose  of  removing  a  foreign  body.  As  the  oesophagus 
inclines  to  the  left,  the  operation  by  choice  is  done  on  that  side, 
unless  the  body  be  felt  distinctly  on  the  right  side.  Make  an 
incision  about  four  inches  long,  having  its  centre  opjDosite  the 
cricoid  cartilage,  parallel  to  the  sterno-mastoid,  over  the  inter- 
space between  the  great  vessels  and  the  larynx.  Divide  the 
platysma  and  deep  fascia ;  draw  the  sterno-mastoid  outwards,  and 
the  sterno-hyoid  and  sterno -thyroid  inwards ;  and  divide  the  omo- 
hyoid if  in  the  way.  Gently  draw  the  larynx  and  trachea  across 
the  middle  line  in  order  to  separate  them  from  the  great  vessels ; 
and  then  open  the  pharynx  or  oesophagus,  as  the  case  may  be,  by 
cutting  on  the  foreign  body  if  felt,  or  on  the  point  of  a  sound 
passed  through  the  mouth  and  made  to  project  in  the  wound. 
Avoid  injuring  the  superior  and  inferior  thyroid  arteries  and  the 
recurrent  laryngeal  nerve.  The  incision  in  the  oesophagus  should 
be  united  by  sutures  passed  through  the  mucous  membrane.  The 
external  wound  should  then  be  tilled  with  iodoform  gauze,  and 
dressed  antiseptically.  The  patient  should  be  fed  entirely  by  the 
rectum  for  some  days  after  the  operation  or  by  a  tube  passed  down 
the  oesophagus  and  retained  'in  situ. 

Opening  the  oesophagus  in  the  posterior  mediastinum  has  recently 
been  proposed  for  the  extraction  of  a  foreign  body  in  the  thoracic 
portion  of  the  tube.    (See  Stricture  of  (Esophagus.) 


INJURIES  OF  THE  BACK. 

Sprains  of  the  spine  are  exceedingly  common,  and  may  be  caused 
by  any  violent  twist  or  bend  of  the  back.  The  pathology  of  these 
injuries  is  hardly  known.  They  are  said  to  depend  upon  a  partial 
tearing  or  rupture  of  the  spinal  ligaments,  muscles  or  fascise,  but 
opportunities  for  verifying  this  statement  seldom  occur.  Sprains  of 
the  back  may  be  complicated  by  concussion  of  the  s})inal  cord, 
extravasation  of  blood  in  the  subcutaneous  tissue,  or  contusion  or 
rupture  of  the  kidney.  They  may,  moreover,  be  followed  by 
inflammation  of  the  intervertebral  joints  and  fibrous  tissue  about 
the  spine ;  the  inflammation  may  then  at  times  spread  to  the 
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membranes  and  cord,  or  be  the  starting-point  of  vertebral  caries. 
Symptoms. — The  patient  usually  complains  of  having  ricked  his 
back,  i.e.,  of  severe  pain  localized  to  one  spot,  commonly  the 
lumbar  region,  and  increased  on  movement  and  pressure.  On 
examination  no  definite  injury,  beyond,  perhaps,  some  obscure 
swelling  about  the  tender  spot,  or  more  rarely  blood- extravasation, 
is  discoverable.  In  the  cervical  region  a  sprain  may  sometimes 
simulate  a  dislocation,  the  pain  causing  the  patient  to  hold  the  head 
in  a  fixed  and  one-sided  position,  thus  rendering  the  transverse 
processes  on  one  side  of  the  neck  more  prominent  than  natural.  In 
the  lumbar  region  a  severe  sprain  may  sometimes  simulate  an 
injury  of  the  spinal  cord,  inasmuch  as  the  patient  may  complain  of 
weakness  of  the  legs  or  inability  to  move  them,  or  may  even 
experience  some  difficulty  in  defsecating  or  passing  urine.  It  will 
be  found,  however,  that  in  these  cases  no  true  paralysis  exists,  but 
that  the  apparent  loss  of  power  is  due  to  the  pain  which  is  induced 
on  attempts  at  movement.  The  treatment  consists  in  rest,  and  the 
application  of  hot  fomentations  to  relieve  pain,  and  later  of 
stimulating  liniments.  In  severe  cases  the  patient  should  be  kept 
in  bed  for  a  week  or  so,  and  subsequently  shampooing,  massage, 
and  galvanism  may  have  to  be  employed  to  overcome  the  pain  and 
stiffness  which  often  last  for  some  time. 

Wounds  of  the  spinal  membranes  and  cord  may  be  in- 
flicted by  stabs  in  the  back,  falls  on  sharjD  bodies,  &c.  When  the 
membranes  alone  are  wounded,  there  may  at  first  be  no  signs  except 
perhaps  an  esciy>ejof_cerebro- spinal  fluid ;  but  later,  should  inflam- 
mation be  set  up,  there  will  be  the  usual  signs  of  spinal  meningitis. 
A  wound  of  the  spinal  nerves  may  be  known  by  paralysis  of  the 
parts  which  they  supply ;  a  wound  of  the  cord,  by  paralysis  of  the 
parts  below  the  seat  of  injury.  When  division  is  comj)lete  the 
knee-jerk  is  qiiite  lost,  when  incom^^lete  the  knee-jerk  may  TBe 
exaggerated"  The  treatment  consists  in  placing  the  j^atient  at 
absolute  rest,  and  in  keeping  the  wound  perfectly  aseptic  to  prevent 
inflammation ;  but  if  the  cord  has  been  divided,  permanent 
paralysis  will  necessarily  ensue.  Should  inflammation  occur,  the 
appropriate  remedies  for  meningitis  must  be  administered.  (See 
work  on  Medicine.) 

Dislocation  and  fracture. — Dislocation  of  the  spine  without 
fracture  is  exceedingly  rare  ;  indeed,  except  in  the  cervical  region, 
it  is  said  never  to  occur.  Fracture  unaccompanied  by  dislocation 
is  also  uncommon  ;  but  uncomj^licated  cases  of  fracture  of  the 
spinous  processes  and  laminae,  and  more  rarely  of  the  transverse 
and  articular  processes,  are  sometimes  met  with.  In  the  majority 
of  cases  fracture  and  dislocation  are  combined.  Thus^  usually  there 
is  fracture  of  the  body  and  articular  processes  of  one  or  more  of  the 
vertebrae^  with  dislocation  of  the  whole  of  the  spine  above  the  seat 


364 


INJURIES  OF  REGIONS. 


of  injury  from  the  spine  below.  This  common  form  of  injury  is  in 
the  context  spoken  of  as  fradure-dislomtion. 

Fracture  -  DISLOCATION. — Causes. — It  is  either  the  result  of 
direct  violence  applied  to  the  spine,  or  of  indirect  violence,  as  a  fall 
upon  the  head.  1.  When  the  result  of  direct  violence,  which  can 
only  be  applied  to  the  posterior  part  of  the  spine,  one  or  more  of 
the  spinous  processes  may  be  detached  without  implicating  the 
vertebral  canal.  When  the  violence  is  very  great,  as  in  a  fall  from 
a  height  on  the  back  across  a  beam  or  rail,  or  a  severe  blow  as 
from  a  crane,  the  spine  is  bent  violently  backwards,  tearing  asunder 
the  structures  forming  the  anterior  segment  of  the  column,  and 
crushing  those  forming  the  posterior.  Hence  the  vertebral  bodies 
are  generally  uninjured,  but  wrenched 
apart,  the  intervertebral  cartilages  are 
ruptured,  the  anterior  common  ligament 
is  torn,  and  the  arches  of  the  vertebrae 
and  the  articular  and  spinous  processes 
are  crushed.  The  vertebrae  above  the 
injury  are  dislocated  forwards,  as  the 
articular  processes  being  fractured  and 
the  intervertebral  cartilages  torn,  nothing 
remains  to  keep  them  in  position.  2.  In 
fracture  from  indirect  violence  (Fig.  132), 
such  as  may  be  received  in  a  fall  from  a 
height  upon  the  head,  or  catching  the  head 
whilst  passing  under  an  arch,  or  from  a 
weight  falling  upon  the  head  or  shoulders. 

Fig.  132.  -  Fracture-dis-  ^^'""^^'^    ^^-^    violently  forwards, 

location  of  the  spine,  ^i^^shmg  the  anterior  part  of  the  column 
(St.  Bartholomew's  Hos-  tearing  the  posterior  asimder.  Here 

pital  Museum.)  one  or  more  of  the  bodies  and  inter- 

vertebral cartilages  are  crushed  between 
the  vertebrae  above  and  the  vertebrae  below,  one  of  the  fragments 
of  the  fractured  body  being  frequently  driven  backwards  into  the 
vertebral  canal,  whilst  the  arches  and  the  spinous  and  articular 
processes  are  wrenched  asunder.  Fracture  of  the  sternum  js 
occasionally  combined  with  this  injury,  in  consequence,  it  is  said, 
of  the  chin  coming  into  violent  contact  with  the  sternum  as  the 
spine  is  doubled  forwards. 

Condition  of  the  sjnnal  cord. — The  importance  of  fracture -disloca- 
tion of  the  spine  lies  not  so  much  in  the  fact  that  the  vertebrae  are 
fractured,  as  that  the  cord  is  generally  injured.  When  the  verte- 
brae are  not  displaced,  the  cord  may  at  times  altogether  escape. 
More  commonly,  however,  it  is  compres_sed,  or  perhaps,  completely 
divided,  or  again  so  bruised  that  it  rapidly  undergoes  inflammatory 
softening.    When  the  injury  is  situated  below  the  second  lumbar 
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vertebra?,  the  cord  necessarily  escapes  as  it  terminates  at  that  spot, 
but  the  nerves  of  the  cauda  equina  may  then  be  injured.  t 
Hiyns  and  simptvms. — The  local  signs  are  often  but  little  marked. 
There  may  be  pain  at  the  seat  of  injury,  or  some  inequality  in  the 
spinous  processes ;  but  as  often  as  not  these  are  absent.  The 
general  signs  depend  upon  the  condition  of  the  cord,  and  none  will 
be  present  when  it  has  escaped  injury.    But  when  it  is  compressed 
or  crushed  there  will  be  paralysis  of  the  parts  below,  more  or  less 
complete  according  to  the  extent  of  the  lesion.    Taking  as  an 
example  a  case  of  fracture  in  the  lower  cervical  or  ujDper  dorsal 
region — the  most  common  situation — with  severe  compression  or 
crushing  of  the  cord,  there  will  be  paralysis  of  both  motion  and 
sensation  of  the  whole  of  the  parts  below  the  seat  of  injury  [para- 
plegia), and  perhaps  a  zone  of  hypera3sthesia  immediately  above  the 
injured  part.    The  intercostal  muscles  being  paralysed,  respiration 
can  only  be  carried  on  by  the  diaphragm,  this  muscle  receiving  its 
nerve -suppl}^  through  the  phrenics  which  are  given  off  above  the 
seat  of  injury.    Hence,  while  the  chest  is  motionless,  the  abdomen 
rises  and  falls  during  respiration.    The  bladder  and  rectum  and 
their  respective  sphincters  share  in  the  paralysis,  so  that  there  is  at 
first  retention  of  urine  and  faeces,  followed  by  passive  overflow  of 
urine  as  the  bladder  becomes  distended  and  will  hold  no  more,  and 
by  involuntary  passage  of  f etwees.    Priapism,  or  involuntary  erection 
of  the  penis,  is  frequently  present,  or  is  induced  by  the  use  of  the 
catheter.    The  temperature  varies  ;  sometimes  it  may  be  lower  than 
normal,  but  often  it  is  considerably  raised,  even  reaching  as  high  as 
107°  shortly  before  death.    Consciousness,  unless  any  head-injury 
has  been  received  at  the  same  time,  is  not  affected.    The  reflexes  in 
the  lower  limbs  are  usually  at  first  in  abeyance,  but  may  return  if 
the  patient  does  not  succumb  to  the  shock  of  the  injur3^    If  the 
decvp  reflexes  remain  quite  lost  the  probabilities  are  that  the  con- 
ducting })owor  of  the  corLLhas__ been  completely  destroyed.    If  they 
return  it  is  a  sign  that  some  power  of  conductivity  is  left  in  certain 
portions  of  the  cord  at  the  seat  of  injury.    Death  occurs,  as  a  rule, 
from  twenty-four  hours  to  a  few  days  from  bronchial  trouble ;  but 
the  patient,  if  the  fracture  is  in  the  upper  dorsal  region,  may  linger 
from  two  to  three  weeks.    The  secondary  troubles  which  are  then 
generally  met  with  are  hed-sores  and  chronic  cystitis.    1.  The  bed- 
sores occur  in  situations  subjected  to  pressure,  and  depend  in  great 
part  on  the  congestion  and  lowered  vitality  of  the  tissues  induced 
by  the  impairment  of  the  nerve-influence ;  but  they  may  also  to 
some  extent  be  due  to  the  soddening  of  the  part  with  the  urine  and 
faeces  from  which  it  is  very  difficult  to  keep  the  patient  free.    2.  The 
chronic  cystitis  is  probably  also  due  in  part  to  impaired  nerve- 
influence,  and  in  part  to  slight  injury  in  the  passage  of  a  catheter, 
or  to  the  introduction  by  the  catheter  of  micro-organisms — the 
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Micrococcus  urece.  The  urine,  which  is  at  first  acid,  becomes 
ammoniacal  from  the  conversion  of  the  urea  into  carbonate  of 
ammonia,  and  thick  from  the  deposit  of  phosphates  and  the  presence 
of  ropy  mucus.  The  inflammation  may  then  extend  up  the  ureter 
to  the  kidney,  where  supj^uration  of  the  pelvis  and  substance  of  the 
kidney  ['pyelo-nepliritis)  may  be  set  up. 

Such  may  be  taken  as  a  typical  example  of  fracture  of  the  spine 
as  commonly  met  with  in  surgical  practice.  But  the  nature  and 
gravity  of  the  symptoms  will  depend  upon  the  situation  of  the 
fracture,  and  the  amount  of  injury  to  the  cord.  Thus  in  some 
cases  of  fracture  there  may  be  no  paralysis ;  in  others  the  paralysis 
may  be  incomplete,  i.e.,  confined  to  loss  of  motion  only,  or  to 
paralysis  of  one  limb  or  one  group  of  muscles,  or  to  impairment 
of  sensation  over  some  limited  area.  Such  cases,  however,  are 
much  less  common  than  that  above  described. 

Causes  of  Death. — 1.  When  the  fracture  is  above  the  fourth 
cervical  vertebra,  death  is  instantaneous  in  consequence  of  the 
severance  of  the  phrenic  nerves  from  the  respiratory  centre  in  the 
medulla.  2.  In  the  lower  cervical  or  upper  dorsal  region,  death 
is  due  either  to  (a),  haemorrhage  in  the  cord  gradually  extending  to 
the  origin  of  the  phrenic  nerves,  or  (ft),  a  low  form  of  bronchitis 
induced  partly  by  hypostatic  congestion,  partly  by  defective  nerve- 
influence,  and  partly  by  inability  to  clear  the  lungs  effectually  by 
coughing.  3.  Later,  death  is  commonly  due  to  exhaustion  produced 
by  (a),  the  sloughing  of  the  bed-sores,  or  [b),  the  pyelo -nephritis,  in- 
duced in  part  by  the  extension  of  cystitis  up  the  ureters  to  the  kidney, 
and  in  part  by  the  defective  nerve-influence  on  the  kidney  structure. 

The  profjnosis  will  depend  in  great  measure  on  the  situation  of 
the  fracture  and  condition  of  the  cord.  Thus,  when  the  fracture  is 
in  the  cervical  region,  if  death  is  not  instantaneous,  the  patient  may 
survive  from  twelve  hours  to  two  or  three  days ;  usually,  however, 
death  occurs  in  about  twenty-four  hours.  In  the  upper  dorsal  region 
the  patient  may  linger  for  two  or  three  weeks.  In  the  Imver  dorsal 
region,  if  he  survive  the  period  at  which  the  inflammatory  troubles 
commonly  occur,  he  may  recover,  remaining,  however,  if  the  cord 
is  severely  injured,  paraplegic.  In  the  lumbar  region  he  may 
recover,  with  perhaps  only  partial  paralysis  of  one  or  other  of  the 
lower  limbs  or  of  a  certain  group  of  muscles,  or  even  without  any 
paralysis  whatever.  But  even  where  the  injurj^  to  the  cord  has 
been  so  high  as  to  cause  paralysis  of  the  whole  body  below  the  neck, 
patients  have  been  known  in  rare  instances  to  live  for  several  months 
or  even  years. 

Treatment. — 1.  In  cases  where  there  is  no  paralysis,  thus  showing 
that  the  cord  is  not  affected,  the  indication  is  to  keep  the  fractured 
spine  at  perfect  rest,  for  the  purpose  not  only  of  obtaining  union  of 
the  fracture,  but  also  of  preventing  by  any  movement  displacement  , 


FRACTURE-DISLOCATION  OF  THE  SPINE. 


367 


of  the  fragments  and  injury  of  the  cord.  2.  In  the  more  common 
cases,  where  there  is  paralysis,  showing  that  the  cord  is  injured, 
the  indications  are  to  remove  any  fi^agments  that  may  be  compressing 
the  cord,  and  subsequently  to  keep  the  parts  at  rest  till  union  of  the 
bones  has  occurred.  3.  Where,  however,  as  is  too  frequently  the  case, 
the  removal  of  the  fragments  is  not  practicable,  or  the  cord  itself  has 
been  crushed,  all  that  can  be  done  is  to  endeavour  to  guard  against 
the  formation  of  bed-sores,  and  the  occurrence  of  chronic  cystitis 
and  its  attendant  evils.  Thus  the  patient  should  be  placed  upon 
a  water-bed,  and  his  posture  gently  changed  from  time  to  time, 
so  that  pressure  may  not  be  continuously  made  on  one  part,  while 
he  must  be  kept  scrupulously  clean  and  diy,  and  free  from  urine 
and  faeces.  The  bowels  should  be  cleared,  if  necessary,  by  enemata, 
excessive  diarrhoea  controlled  by  morphia  suppositories  or  starch 
and  opium  injections.  Should  bed-sores  threaten,  the  skin  should 
hardened  by  sponging  with  rectified  spirit,  and  dusted  with 
oxide  of  zinc  and  starch  powder.  If  formed,  they  should  be  dressed 
with  mild  antiseptics,  iodoform,  balsam  of  Peru,  &c.,  and  all 
pressure  removed  from  the  surrounding  skin  by  the  use  of  water 
cushions.  To  prevent  cystitis  from  occurring  a  soft  rubber  catheter, 
thoroughly  cleansed  in  carbolic  acid  and  dipped  in  carbolic  oil, 
should  be  passed  twice  daily.  Should  the  urine  become  alkaline 
the  bladder  must  be  washed  out  with  some  antiseptic  solution,  as 
salol  (gr.  X  to^  j)  or  boric  acid  (gr.  x  to^  j).  Extension  and  trejilnning 
of  the  spine. — In  cases  where,  from  the  marked  inequality  of  the 
spinous  process  there  is  a  probability  of  fragments  pressing  upon 
the  cord,  a  cautious  attempt  to  extend  the  spine  and  reduce  the 
splaced  vertebrte  may  be  made,  and  a  j^laster- of- Paris  case 
applied  during  the  extension.  In  some  instances  it  may  be 
ustifiable  to  trephine  the  spine  [laminectomy)  for  the  purpose  of 
removing  a  fragment  or  extravasated  blood;  but  space  will  not 
permit  of  the  discussion  of  this  interesting  question. 

Concussion  of  the  spinal  cord. — The  term  has  been  applied 
to  various  injuries  of  the  cord  received  in  railway  and  other 
ccidents.    It  ought,  however,  to  be  restricted  to  those  cases  in 
which  the  cord  is  merely  concussed  or  shaken;  and  the  other 
injuries,  such  as  haemorrhage  into  its  substance  or  into  the 
irachnoid,  contusions,  and  lacerations,  all  of  which  have  been 
ncluded  under  the  term  "  concussion,"  described  as  sj^inal  heemor- 
hage,  laceration  of  the  spinal  cord,  &c.    Concussion  in  this  sense  • 
s  one  of  the  rarest  of  injuries,  and  need  not  detain  us  in  a  work  of 
his  character.    For  an  account  of  the  other  lesions,  and  the  very 
arious,  apparently  anomalous,  and,  as  yet,  far  from  understood 
ymptoms  which  may  attend  them,  and  which  are  generally  classed 
ogether  under  the  term  of  the  "  railway  spine,"  a  larger  work  must 
•e  consulteJ. 
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INJURIES  OF  THE  CHEST. 

Injuries  of  the  Chest- walls. 

Contusions  may  be  produced  by  any  sort  of  violence  apj^lied  to 
the  chest,  and  may  be  attended  with  laceration  or  rupture  of  the 
muscles,  or  with  extravasation  of  blood  into  the  tissues,  which, 
again,  may  be  followed  by  suppuration  and  abscess.  They  owe 
their  chief  importance,  however,  to  the  fact  that  they  may  be  com- 
plicated by  serious  injury  to  the  contained  viscera,  such  as  contusion 
or  laceration  of  the  pleura,  heart,  lung,  or  pericardium,  or  rupture 
of  a  large  vessel  in  the  mediastina.  In  some  cases  of  severe  con- 
tusion, in  which  death  has  occurred  immediately  or  soon  after  the 
injury,  without  any  lesion  being  found,  the  fatal  result  may  be 
due  to  direct  pressure  on  the  heart,  vagus  or  sympathetic,  or  to 
anaemia  of  the  brain  due  to  a  sudden  fall  of  blood  pressure. 

Fracture  of  the  ribs  is  a  very  common  accident.  Cause. — 
Grenerally  external  violence,  rarely  muscular  action.  1.  External 
violence  may  be — [a]  Direct,  such  as  the  kick  of  a  horse,  a  fall  upon 
the  edge  of  a  table,  &c.  The  fracture  then  occurs  at  the  seat  of 
injury,  the  fragments  being  driven  inwards,  occasionally  injuring 
the  thoracic,  or  more  rarely,  the  abdominal  viscera  ;  or  (6)  Indirect, 
as  the  severe  comj^ression  of  the  chest  in  a  crowd.  The  fracture 
then  generally  occurs  about  the  angle  of  the  ribs,  their  weakest  part, 
and  several  bones  are  usually  broken.  2.  Muscular  action. — The 
ribs  are  sometimes  broken  in  this  way  during  violent  coughing,  or 
from  straining  during  parturition. 

Complications. — Fractures  of  the  ribs  may  be  complicated  by  an 
external  wound ;  a  wound  of  the  pleura  and  lung,  or  pericardium 
and  heart ;  laceration  of  a  blood-vessel,  as  an  intercostal  artery ; 
penetration  of  the  diaphragm;  and  more  rarely  by  perforation  of 
the  peritoneum,  and  wound  of  the  liver  or  spleen.  Hence  they 
may  be  followed  by  emphysema,  pneumothorax,  hfemothorax, 
haemoptysis,  htemopericardium,  and  later  by  pleurisy,  pneumonia, 
pericarditis,  or  peritonitis. 

State  of  the  parts. — Fracture  of  the  ribs  is  more  common  in  the 
old  than  in  the  young,  on  account  of  the  loss  of  elasticity  as  age 
advances.  Like  fractures  of  other  bones,  they  may  be  simple,  com- 
pound, or  comminuted.  The  middle  ribs  are  those  usually  affected ; 
the  first  and  second  rib  being  protected  by  the  clavicle,  and  the 
eleventh  and  twelfth  being  moveable,  are  not  often  broken.  Frac- 
ture of  the  upper  ribs  is  more  serious  than  fracture  of  the  lower,  as 
the  lung  is  more  liable  to  be  wounded. 

Signs. — Severe  stabbing  pain  is  felt  over  the  seat  of  fracture,  and 
is  increased  on  taking  a  deep  breath,  or  on  coughing.    On  drawin" 
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the  finger  along  the  rib,  some  irregularity  may  be  detected. 
Crepitus  is  usually  felt  on  placing  the  hand  flat  over  the  fracture 
while  the  patient  breathes  deeply,  or  it  may  be  heard  on  listening 
with  the  stethoscope.  Emphysema,  i.e.,  a  crackling  sensation, 
something  like  rubbing  the  hair  between  the  fingers,  may  at 
times  be  felt  on  touching  the  pait.  It  is  nearly  always  due  to  a 
wound  of  the  lung,  the  air  being  drawn  into  the  pleura  through 
the  visceral  layer  during  inspiration,  and  forced  through  the 
wound  in  the  parietal  layer  into  the  subcutaneous  tissue  duriog 
expiration. 

Treatmeid. — In  an  ordinary  case  the  injured  side  should  be 
strapped  with  adhesive  plaster,  so  as  to  control  the  respiration 
on  that  side  and  thus  place  the  fractured  rib  as  much  as  possible 
at  rest.  A  broad  bandage  in  addition  aj^plied  round  the  chest  often 
gives  relief.  When  several  ribs  are  broken  a  shield  of  gutta-percha 
may  be  moulded  to  the  chest -walls  and  strapped  on.  Union  occurs 
by  ensheathing  callus  in  three  or  four  weeks. 

Fracture  oe  the  sternum  is  rare.  It  may  be  accompanied 
by  fracture  of  the  ribs  or  costal  cartilages,  sejmration  of  the  ribs 
from  their  cartilages,  and  sometimes  by  fracture  of  the  sj^ine. 
Causes. — Direct  violence ;  indirect  violence  in  consequence  of  a 
forcible  bend  of  the  body,  either  backward  or  forwards  ;  very  rarely, 
muscular  action,  as  during  parturition. 

State  of  the  parts. — The  line  of  fracture  generally  runs  through 
the  gladiolus,  and  may  be  transverse,  oblique,  or  longitudinal,  the 
lower  fragment  usually  projecting  in^  front  of  the  upper  ;  but  at 
;  times  the  gladiolus  is  separated  from  the  manubrium,  a  condition 
sometimes  spoken  of  as  dislocation  of  the  sternum.  The  chief  signs 
are  jjain,  increased  on  deep  insj^iration  and  coughing,  irregularity 
and  crepitus  at  the  seat  of  fracture,  and  emphysema  if  the  lung 
is  wounded.  The  fracture  may  be  complicated  by  injury  of  any  of 
the  thoracic  viscera,  or  by  haemorrhage  or  suppuration  in  the 
anterior  mediastinum.  Treatment. — Rest  on  the  back,  and  the 
application  of  a  bandage,  if  it  can  be  borne,  round  the  chest. 

Wounds  of  the  chest-walls  may  be  divided  into  the  pene 
trating  and  non-penetrating.  The  non-penetrating  are  of  no  serious 
consequence,  and  may  be  treated  like  wounds  in  other  situations. 
The  jpenetrating  are  those  that  pass  through  the  parietes  into  the 
pleura,  pericardium,  or  mediastinum,  and  may  be  complicated  by  a 
wound  of  the  lung,  the  heart,  a  large  blood-vessel,  an  intercostal 
artery,  or  the  internal  mammary  artery.  When  the  wound  is 
small,  and  there  are  no  signs  of  injury  to  the  thoracic  viscera,  it  is 
not  always  possible  to  determine  whether  it  has  penetrated  the  chest- 
wall  ;  although  the  direction  and  situation  of  the  wound,  and  an 
account  of  the  way  in  which  it  was  inflicted,  may  point  to  its  having 
done  so.    Under  these  circumstances,  the  wound  should  on  no 
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account  be  probed,  but  the  patient  treated  as  if  the  wound  had 
penetrated,  and  watched  for  signs  of  inflammatory  complications. 
The  symptoms  and  treatment  will  depend  upon  the  viscus  wounded. 
(See  Wounds  of  Thoracic  Viscera.) 

Injuries  of  the  Contents  of  the  Chest. 

These  may  be  divided  into  injuries  of  the — 1,  pleura  and  lung  ; 
2,  pericardium  and  heart ;  and  3,  large  blood-vessels. 

1.  Injuries  of  the  pleura  and  lung. — Contusion  of  the  Jung 
without  an  external  wound  may  be  produced  by  a  severe  crush  of 
or  blow  upon  the  chest.  The  visceral  layer  of  the  pleura  may  or 
may  not  be  lacerated.  It  is  attended  with  paroxysmal  dyspnoea, 
cough,  localized  dulness,  and  crepitation,  followed  in  a  few  days  by 
expectoration  of  rusty  sputa.  If  the  visceral  layer  of  the  pleura  is 
lacerated,  blood  and  air  may  escape  into  the  pleural  canity,  and 
there  will  then  be  in  addition  to  the  above,  signs  of  hsemo -pneu- 
mothorax. The  patient  usually  recovers  in  a  few  days,  but 
pnemnonia,  pleurisy,  or  abscess  or  gangrene  of  the  lung  may 
occasionally  ensue. 

Wounds  of  the  pleura  and  lungmaj  be  j)roduced  by  the  fragments 
of  a  broken  rib,  or  by  a  stab  or  gunshot.  When  attended  with  a 
penetrating  wound  of  the  chest  they  are  very  serious.  The  pleura 
alone  may  be  wounded,  but  more  often  the  lung  is  injured  at  the 
same  time.  Signs. — No  single  symptom  is  sufhciciit  to  make  it 
certain  that  the  lung  has  been  wounded  ;  Init  where  several  oi  the 
following  are  present,  the  diagnosis  becomes  fairly  certain.  Thus, 
there  may  be  severe  shock,  abdominal  breathing,  and  cough  with 
expectoration  of  frothy  blood-stained  mucus,  or  even  of  pure  blood. 
If  there  is  an  external  wound,  there  will  be  escape  of  air  intimately 
mixed  with  blood,  and  accompanied  by  a  peculiar  hissing  noise 
[hcematopnoea) ;  or  if  there  is  no  external  wound,  emphysema  in 
the  region  of  the  fractured  rib.  When  the  pleura  alone  is  injured, 
a  very  rare  accident,  the  signs  are  similar  ;  but  no  blood  is  coughed 
up,  and  though  air  may  escape  from  the  external  wound  if  there  be 
one,  it  is  not  churned  into  a  fine  froth  with  the  blood,  as  it  does  not 
come  from  the  lung,  but  is  simply  drawn  in  and  out  of  the  pleiu-a 
through  the  wound  in  the  parietes  during  inspiration  and  expira- 
tion. Complications. — Hsemothorax,  pneumothorax,  emphysema, 
haemorrhage,  and  later  pleurisy  and  pneumonia  (see  Complications 
of  Injuries  of  Chest).  Treatment.— Ahsolnie  rest,  ice  to  suck, 
opium  to  subdue  pain,  closure  of  the  wound  if  small,  or  insertion 
of  drain-tube  if  large,  and  antiseptic  dressings,  with  such  treat- 
ment as  is  appropriate  for  the  complications  that  may  be  present 
(see  below).    If  the  pleui'a  alone  is  injured,  the  external  wound 
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should  be  closed,  unless  any  complication  exists,  and  dressed  anti- 
septically.  If  the  wound  is  large  and  the  bleeding  from  the  lung 
continues,  the  lung  should  be  exposed  and  the  haemorrhage  stopped 
by  ligature  or  plugging. 

2.  Injuries  of  the  heart  and  pericardium. — Contusions, 
wounds,  and  rupture  of  the  pericardium  may  at  times  be  j^roduced 
by  a  severe  crush  of  the  chest-walls ;  but  are  more  often  due  to  the 
penetration  of  a  fragment  of  a  broken  rib,  or  to  a  stab  or  gunshot. 
In  the  last  two  instances  the  heart  is  generally  also  involved. 
Signs. — Severe  shock,  haemorrhage,  the  position  and  direction  of 
the  wound,  and  subsequently  symptoms  of  pericarditis.  The 
prognosis  is  always  very  serious,  death  usually  occurring  either 
from  the  effused  blood  impeding  the  heart's  action,  or  from  peri- 
carditis. The  treatment  consists  in  absolute  rest,  the  local  aj^plica- 
tion  of  cold,  and  if  inflammation  threatens,  of  leeches.  Should  the 
heart's  action  become  seriously  impeded  by  effused  blood,  serum, 
or  pus,  aspiration  or  free  incision  and  drainage  may  be  required. 
When  there  is  an  external  wound  it  should  be  dressed  anti- 
sejitically,  the  pericardium  being  sutured  if  practicable. 

Wounds  of  the  heart,  especially  when  they  penetrate  one  of  its 
cavities  and  particularly  an  auricle,  are  generally  instantaneously 
fatal  from  shock  or  h[emorrhage.  Eemarkable  exceptions,  how- 
ever, occur,  and  patients  have  been  known  to  linger  for  a  few  hours 
or  a  few  days,  or  even  to  recover.  Signs. — When  not  at  once 
fatal,  a  wound  of  the  heart  is  attended  with  great  collapse,  syncope, 
a  fluttering  pulse,  and  d3'spnoea,  and  later  with  symptoms  of  jDeri- 
carditis.  The  treatment  is  the  same  as  that  for  a  wound  of  the 
pericardium.  Eecently  a  wound  of  the  heart  has  been  sutured 
with  partial  success. 

Rupture  of  the  heart,  though  rare,  occasionally  occurs  as  the 
result  of  great  external  violence  to  the  chest-walls,  or  of  some 
sudden  exertion  on  the  part  of  a  patient  suffering  from  disease 
of  the  heart's  substance.    Death  is  as  a  rule  almost  instantaneous. 

3.  Wounds  of  the  large  blood-vessels,  as  the  aorta  or  vena 
cava,  are  almost  invariably  and  immediately  fatal,  and  require  no 
further  comment  here. 

Complications  of  Inju.ries  of  the  Chest. 

The  chief  complications  attending  injuries  of  the  chest  are  : — 
1,  external  haemorrhage  ;    2,   hsemothorax  ;    3,  j)neumothorax  ; 
4,  emphysema;  5,  prolapse  and  hernia  of  the  lung;  6,  pleurisy; 
7,  pneumonia;  8,  haemopericardium ;  9,  pericarditis;  10,  medi- 
l  astinal  abscess. 

1.  External  haemorrhage  in  penetrating  wounds  of  the  chest- 
walls  may  come  from  : — (1),  an  intercostal  artery  ;  (2),  the  internal 
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mammary  artery ;  (3),  a  wound  of  the  lung ;  or  (4),  a  wound  of  the 
heart  or  one  of  the  large  vessels.  Hsemorrhage  from  an  intercostal 
or  the  internal  mammary  artery,  though  it  may  generally  be  known 
by  the  blood  escaping  in  jets,  is  sometimes  difficult  to  distinguish 
from  haemorrhage  from  the  lung.  In  such  a  case  it  is  said  that  if 
a  card  be  introduced  into  the  wound,  the  blood,  if  it  comes  from 
an  artery  in  the  chest-wall,  will  flow  over  the  outer  surface  of 
the  card,  but  if  it  comes  from  the  lung  will  well  up  around  the 
card.  Haemorrhage  from  the  heart  or  one  of  the  large  vessels  is  as 
a  rule  immediately  fatal.  Treatment. — 1.  An  intercostal  artery 
should,  if  possible,  be  tied ;  otherwise  pressure-forceps  may  be  left 
on,  or  the  artery  with  the  periosteum  may  be  separated  from  the 

lower  half  of  the  rib  and  then  tied,  or 
a  portion  of  the  rib  may  be  excised. 
Where  assistance  is  not  at  hand,  the 
centre  of  a  sheet  of  lint  (wrung  out  of 
an  antiseptic  solution)  may  be  pushed 
into  the  pleural  cavity  and  the  hollow 
stuffed  firmly  with  antiseptic  wool. 
On  drawing  on  the  lint  the  artery  will 
be  compressed  against  the  interior 
of  the  chest-wall,  as  shown  in  the 
accompanying    diagram    (Fig.  133). 

2.  The  internal  mammary  in  the 
four  upper  spaces  can  be  easily  tied ; 
in  the  lower  spaces  a  portion  of  the 
costal  cartilage  must  be  first  cut  away. 

3.  When  the  bleeding  is  from  the  lung 
the  patient  must  be  placed  at  perfect 
rest  on  the  injured  side,  and  an  ice-bag 

applied.  Internally,  lead  and  opium,  gallic  acid,  or  ergot,  may  be 
given.  Some  recommend  the  closing  of  the  external  wound  and 
the  application  of  a  bandage  to  the  chest,  so  that  the  blood  may 
collect  in  the  pleura,  press  on  the  lung,  and  thus  stop  the  bleeding. 

2.  HiEMOTHORAX,  or  haemorrhage  into  the  j)leura,  may  occur 
either  with  or  without  an^ihternal  wound.  It  is,  perhajDS,  most 
often  due  to  a  fragment  of  a  broken  rib  penetrating  the  lung  or 
wounding  an  intercostal  artery.  The  signs  are  those  of  internal 
haemorrhage  with  raj)idly  extending  dulness  to  percussion,  absence 
of  breathing  sounds,  bulging  of  the  intercostal  spaces,  and  increasing 
dyspnoea.  It  may  be  distinguished  from  pleurisy  and  pneumonia 
by  coming  on  immediately  after  the  injury  and  by  the  absence  of 
fever.  Treatment. — Similar  to  that  for  haemorrhage  from  a  wounded 
lung.  Should  the  breathing  become  dangerously  embarrassed  the 
blood  must  be  drawn  oif  with  the  aspirator.  Should  suppuration 
occur  the  chest  must  be  opened  and  freely  drained. 
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Fig.  133. — Method  of  com- 
pressing a  wounded  inter- 
costal artery,  a.  Artery, 
L.  Sheet  of  lint.  R.  R.  Ribs, 
w.  Plug  of  antiseptic  wool. 
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3.  Pneumothorax,  or  air  in  the  pleura,  is  generally  the  result 
of  a  wound  of  the  lung  by  a  fragment  of  a  broken  rib.  It  may 
be  known  by  tympanitic  resonance,  absence  of  breathing  sounds, 
or  amphoric  breathing,  metallic  tinkling,  bulging  of  the  intercostal 
spaces,  and  increasing  dysimoea.  When  combined  with  hsemo- 
thorax  or  with  pleuritic  effusion,  the  lower  part  of  the  chest  will  be 
dull  to  j)ercussion,  and  a  splashing  sound  on  shaking  the  patient 
[succussion)  may  be  heard  on  auscultation.  The  air  is  usually 
absorbed,  but  should  the  breathing  become  seriously  affected,  it 
may  be  removed  with  the  aspirator  or  allowed  to  escape  through 
a  cannula  left  in  the  chest  and  protected  by  an  antiseptic  gauze 
dressing. 

4.  Emphysema,  or  air  in  the  connective-tissue  spaces,  is  some- 
times called  surgical  emphysema  to  distinguish  it  from  the  medical 
affection  of  the  same  name  in  which  the  air-cells  of  the  lung  are 
dilated.  It  is  generally  due  to  a  wound  of  the  lung  combined  with 
a  laceration  of  the  parietal  and  visceral  layers  of  the  pleura,  and 
is  a  very  frequent  complication  of  fractured  ribs.  The  air  either 
escapes  into  the  pleura  at  each  inspiration,  and  thence  during 
expiration  is  forced  through  the  paiietal  layer  into  the  subcu- 
taneous connective  tissue,  or  it  passes,  if  there  are  adhesions  between 
the  two  layers  of  the  pleiu-a,  directly  from  the  lung  into  the  sub- 
cutaneous tissue.  More  rarely  it  is  due  to  a  rupture  of  the  lung 
without  injury  of  the  pleura,  the  air  then  escaping  at  the  root 
oJ  the  lung  into  the  posterior  mediastinum,  and  thence  into  the 
connective  tissue  of  the_neck_aiid  arnis.  More  rarel}^  still  it  may 
occur  without  a  w(nind  of  the  lung,  or  even  without  a  wound  of 
the  pleura.  Signs. — The  emphysema,  though  usually  limited  to 
the  seat  of  injury,  may  extend  somewhat  widely  around  it,  and  in 
rare  instances  has  spread  over  the  whole  body.  It  gives  rise  to  an 
ill-defined  flattened  swelling  unattended  with  signs  of  inflammation 
and  unaltered  on  inspiration  and  expiration.  On  pressing  on  the 
swelling  a  peculiar  crackling  sensation  is  experienced,  like  that  of 
rubbing  the  hair  between  the  fingers.  Treatment. — A  pad  and 
bandage  is  all  that  is  usually  necessary,  but  should  the  air  instead 
of  becoming  absorbed  extend  so  widely  as  to  mterfere  with  respira- 
tion, a  puncture  or  two  must  be  made  to  let  it  escape. 

5.  Prolapse  and  hernia  op  the  lung. — Prolapse  of  the  lung 
occasionally  occurs  through  a  wound  in  the  chest- wall.  It  should 
be  returned  by  gentle  pressure,  the  wound  being  slightly  enlarged 
if  necessary.  If  the  prolapsed  portion  has  become  adherent  and 
congested  it  may  be  removed  by  the  knife  or  ligature,  taking  care 
not  to  break  down  the  adhesions  of  the  visceral  layer  of  the  pleura 
to  the  chest- wall  and  so  open  the  pleural  cavity.  Hernia  of  the 
lung  is  sometimes  met  with  after  a  penetrating  wound  of  the  chest 
has  cicatrized,  or  even  when  there  has  been  no  wound  of  the  skin. 
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It  forms  a  soft,  crepitating,  resonant  swelling,  wliicli  can  be  made 
smaller  by  pressure,  and  generally  becomes  more  prominent  on 
forced  expiration  or  cougbing.  On  listening  over  it  a  harsh  vesicu- 
lar murmur  is  heard.  The  treatment  consists  in  protecting  it  with 
a  properly- shaped  pad  or  leather  shield  moulded  to  the  part. 

For  an  account  of  such  complications  as  Pleurisy,  Pneumonia, 
Hixmopericardium,  Pericarditis,  and  Mediastinal  Abscess,  a  work  on 
Medicine  must  be  consulted. 

Operations  on  the  chest. — Tapping  the  pleura  should  be  done 
when  the  effusion  is  serous  without  admitting  air,  either  with  the 
aspirator  or  with  the  syphon-trocar  and  cannula.  The  spot  usually 
selected  is  the  sixth  intercostal  sj^ace  in  the  mid-axillary  line.  A 
small  incision  is  sometimes  first  made  through  the  skin,  which 
should  be  drawn  down  on  the  rib  so  that  the  wound  may  be  valvu- 
lar, but  such  an  incision  is  quite  unnecessary.  The  needle  of  the 
aspirator  or  the  trocar  and  cannula  is  then  thrust  into  the  pleural 
cavity.  The  fluid  should  be  allowed  to  escape  slowly,  and  its  flow 
stopped  for  a  minute  or  so  if  coughing  occurs.  The  instrument 
must  be  withdrawn  should  any  blood  become  mixed  with  the  fluid. 
The  wound  should  be  closed  with  a  pad  of  antiseptic  gauze. 

Incision  and  drainage  of  the  pleura  may  be  required  for  empyema, 
the  removal  of  putrid  clots,  &c.  The  incision  may  be  made  in  the 
sixth  intercostal  space  in  the  mid-axillary  line,  or  in  the  ninth 
or  tenth  space  in  a  line  with  the  angle  of  the  scapula.  Before 
operating  it  is  a  good  rule  to  make  sure  of  the  i^resence  of  pus  by 
puncture  with  ah  exploring  syringe,  and  make  the  incision  at  the 
spot  where  it  is  found.  An  anaesthetic  should  be  given,  and  a 
careful  dissection  made  between  the  ribs  down  to  the  pleura,  or  a 
director  may  be  thrust  through  the  muscles  into  the  pleural  cavity 
and  the  wound  sufficiently  enlarged  by  passing  a  dressing  forceps 
along  the  director  and  forcibly  opening  the  blades.  A  drainage- 
tube  should  then  be  inserted.  The  i)leura  had  better  not  be  washed 
out,  since  during  this  procedure  sudden  death  may  occur.  Even 
when  foul  the  pus  will  usually  become  sweet  in  a  few  days  after 
free  drainage  has  been  established.  If  the  space  between  the  ribs 
is  insufficient  a  piece  of  a  rib  may  be  excised.  The  wound  should 
be  treated  antiseptically,  and  if  pus  again  collects  a  counter- 
opening  may  be  made,  but  this  is  seldom  advisable  or  necessary. 

Thoracoplasty  or  Estlander's  operation  consists  in  removing  a  por- 
tion of  several  of  the  ribs,  for  the  jmrpose  of  allowing  the  chest- 
walls  to  fall  in,  in  cases  of  empyema  where,  after  the  j^leura  has 
been  drained,  the  lung  in  consequence  of  adhesions  does  not 
expand.  An  incision  three  or  four  inches  in  length  may  be  made 
obliquely  downwards  and  inwards  over  the  side  of  the  chest,  just 
in  front  of  the  latissimus  dorsi,  across  the  ribs  the  jwrtions  of 
which  it  is  intended  to  excise.    The  edges  of  the  wound  being 
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retracted  to  expose  the  ribs  an  incision  is  next  made  through  the 
periosteum  along  the  course  of  each  rib  for  the  required  distance, 
the  periosteum  separated  with  a  raspatory  from  both  the  outer  and 
inner  surface,  and  the  rib  then  cut  through  with  the  saw  or  bone 
forceps  at  each  end  of  the  incision,  the  soft  parts  being  protected 
by  a  spatuhi  passed  beneath  the  rib.  If  the  pleura  is  greatly 
thickened  a  2:)ortion  of  the  parietal  layer  should  be  cut  away.  The 
visceral  layer  may  then  be  scraped. 

Fneumotorny,  or  incising  the  lung,  may  be  required  for  the  ' 
purpose  of  opening  an  abscess  or  hydatid  cyst,  or  of  draining  a 
phthisical,  bronchiectatic,  or  gangrenous  cavity,  or  for  removing 
a  foreign  body.  An  incision  is  made  down  to  the  pleura,  a  portion 
of  the  rib  being  excised  ;  if  no  adhesions  exist  the  lung  is  then 
sewn  to  the  pleura  by  stitches  passed  deeply  by  means  of  Hage- 
dorn's  needles.  The  wound  is  then  plugged  with  iodoform  gauze. 
After  a  few  days,  when  adhesions  have  formed,  a  trocar  and  cannula 
connected  with  an  aspirator  is  thrust  into  the  cavity  in  the  lung, 
the  wound  made  by  the  cannula  enlarged  by  dressing  forcejis  and  a 
drain-tube  inserted.  The  patient  should  not  be  placed  on  his 
sound  side  during  the  oi^eration  lest  the  fluid  pass  into  his  sound 
lung. 

Fne um on ectomv ,  or  excision  of  a  j^ortion  of  the  lung  for  localized 
tubercle,  has  been  successfully  accomplished  in  a  few  cases.  The 
pleura  having  been  filled  with  aseptic  air  to  ciiuse  collapse  of  the, 
lung,  is  opened,  the  collapsed  lung  transfixed  below  the  disease 
with  a  blunt  needle  armed  with  aseptic  silk,  the  silk  tied,  and  the 
lung  cut  away  above  the  ligatures.  This  operation  seems  hardly 
justifiable,  since  when  the  disease  is  sufficiently  localized  to  j^ermit 
of  removal,  it  is  probably  amenable  to  medical  treatment.  Ex- 
cision of  a  portion  of  lung  for  malignant  growth,  except  when  the 
growth  invades  the  lung  from  the  chest-wall,  can  seldom  be 
required,  in  that  primary  malignant  disease  of  the  lung  in  a 
sufficiently  early  stage  is  seldom  diagnosed. 

Tapping  the  pericardium. — ^In  a  large  serous  effusion  the  heart 
is  in  the  upper  part  of  the  pericardium,  the  puncture,  therefore, 
should  be  made  with  the  aspirator  or  a  simple  hollow  needle  (West) 
in  the  fifth  intercostal  spacer  in  the  left  nipple  line  or  immediately  to 
ftLeJjefjLofJtlie  stcTiimii.  In  ])urulent  effusions  the  puncture  should 
as  a  rule  be  made  in  the  third  intercostal  space  in  the  left  nipple 
line,  but  it  may  have  to  be  made  in  other  situations  as  the  pus  is 
often  contained  in  pockets.  Dr.  West  has  had  to  make  it  even  to 
the  right  of  the  sternum.  Care  should  be  taken  not  to  injure  the 
internal  mammary  or  an  intercostal  artery,  and  not  to  thrust 
the  needle  through  the  left  pleura  or  too  deep  lest  the  heart  be 
punctured. 

Incision  and  drainage  of  the  pericardium  may  be  required  for  pus 
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in  its  cavity.  An  incision  about  two  inches  long  should  be  made 
along  the  upper  border  of  the  fifth  or  sixth  rib,  beginning  one  inch 
from  the  sternum.  When  the  pericardium  is  reached  it  should  be 
freely  opened,  a  drainage-tube  inserted,  and  antiseptic  dressings 
applied. 

INJURIES  OF  THE  ABDOMEN. 

Contusions  of  the  abdominal  wall,  especially  when  due  to  a 
sharp  or  sudden  blow  or  a  severe  crush,  should  always  be  regarded 
as  serious,  as  they  may  be  complicated  by  grave  internal  injuries. 
Thus,  the  peritoneum  may  be  lacerated,  one  of  the  viscera  rup- 
tured, or  a  large  blood-vessel  injured  and  blood  extravasated  into 
the  peritoneum  or  subperitoneal  tissue ;  whilst  among  the  minor 
complications  may  be  mentioned  rupture  of  the  rectus  or  other 
muscle  of  the  abdominal  wall  accompanied  by  blood-eifusion 
(hcematoma)  and  possibly  followed  by  suppuration  and  abscess. 
Even  where  no  injury  to  a  viscus  has  been  sustained,  a  contusion 
of  the  abdomen  is  nearly  always  attended  with  shock  which  may  be 
severe,  and  in  some  instances  has  been  fatal,  probablj'  from  injury 
to  the  solar  plexus.  The  signs  of  a  simple  contusion  are  pain, 
ecchymosis,  tenderness  and  swelling,  with  a  varying  amount  of 
shock.  A  ruptured  rectus  will  be  indicated  by  pain  on  putting  the 
muscle  into  action,  and  the  presence  of  a  gap,  and  later  of  a 
swelling  from  the  effusion  of  blood.  A  blood-tumour  will  be 
known  by  its  sudden  occurrence,  and  absence  of  signs  of  inflam- 
mation. Treatment. — The  patient  should  be  treated  as  if  he  had 
sustained  a  grave  injury,  since  it  is  impossible  at  first  to  say  that 
such  is  not  the  case.  Thus,  he  should  be  placed  at  absolute  rest  in 
bed,  hot  fomentations  applied  to  the  abdomen  and  hot  bottles  to 
the  extremities,  and  opium  given  internally ;  whilst  for  precaution's 
sake  for  the  first  twelve  or  twenty-four  hours  nothing  should  be 
given  by  the  mouth  or  only  small  quantities  of  iced  milk.  Where 
there  is  rupture  of  the  rectus  the  parts  should  be  ai^jiroximated  as 
much  as  possible  by  position.  If  a  blood- tumour  forms,  cold  should 
be  applied,  but  it  should  on  no  account  be  02)ened  unless  suppura- 
tion occurs,  as  the  blood  will  nearly  always  in  time  be  absorbed. 

Laceration  of  the  peritoneum  may  occur  from  a  blow  or 
crush  of  the  abdomen  without  injury  of  the  viscera,  and  may  be 
complicated  when  a  large  vessel  has  been  ruptured  by  extravasation 
of  blood  into  the  peritoneal  cavity  or  sub-peritoneal  tissue.  There 
are  no  special  signs  of  this  injury ;  but  restlessness,  a  sensation 
of  sinking,  yawning,  an  anxious  countenance,  coldness  and 
blanching  of  the  surface  when  complicated  by  haemorrhage,  with 
an  absence  of  vomiting  and  often  of  pain,  are  said  to  indicate  it. 
Peritonitis  nearly  always  quickly  supervenes.  Treatment. — Like 
that  of  peritonitis. 
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SUPPUBATION  AND  ABSCESS  may  follow  on  any  injury  of  the 
abdominal  walls,  or  extravasation  of  urine ;  or  may  be  due  to  the 
breaking  down  of  a  blood-tumour  or  syphilitic  gumma,  or  to 
disease  of  the  bones  forming  the  walls  of  the  abdomen  or  pelvis.  The 
suppuration  may  be  acute  or  chronic,  superficial  or  deep.  When 
deep  it  is  very  apt  to  be  diffuse,  and  extend  along  the  muscular 
planes  or  between  the  peritoneum  and  transversalis.  When  super- 
ficial, except  as  the  result  of  extravasation  of  urine,  it  is  generally 
circumscribed  and  often  confined  "to  the  sheath  of  the  rectus. 
Signs. — The  acute  form  is  attended  with  the  general  and  local 
symptoms  of  inflammation,  followed  by  those  of  suppuration,  and 
subsequently,  by  the  signs  of  an  abscess.  In  the  chronic  form  there 
will  probably  be  no  constitutional  signs ;  but  a  localized  swelling, 
either  suj^erficial  or  deep,  will  geneially  be  present  in  which 
fluctuation  may  be  detected.  Treatment. — Early  and  free  evacua- 
tion of  the  pus. 

EuPTURE  OF  THE  VISCERA. — The  rupture  of  an  abdominal  viscus 
is  always  a  most  serious  accident,  and  one  which  is  frequently, 
though  not  invariably,  fatal.  Cause. — Generally  a  severe  crush  of 
the  abdomen,  as  between  the  buffers  of  railway  cars ;  or  a  kick  or 
blow,  or  the  passage  of  a  wheel  over  the  abdomen.  Pathology. — Any 
of  the  viscera,  except  perhaps  the  pancreas,  may  be  ruptui'ed ;  but 
the  liver,  intestines,  kidneys,  and  bladder  are  those  most  frequently 
injured.  In  rupture  of  the  livei^  and  spleen  severe  haemorrhage 
into  the  peritoneal  cavity,  followed  by  peritonitis,  ensues,  unless 
the  peritoneal  covering  escapes  rupture,  when  no  blood  is  extra- 
vasated.  In  rupture  of  the  stomach,  gall -bladder,  and  intestines 
theii'  contents  escape  into  the  peritoneal  cavity,  setting  up  rapidly- 
fatal  peritonitis,  though  in  the  case  of  the  stomach  and  gall-bladder 
the  more  immediate  danger  is  death  from  shock.  Eupture  of  the 
intestine  usually  occui^s  where  the  duodenum  joins  the  jejimum. 
The  large  intestine  is  rarely  injured  in  consequence  of  its  j^rotected 
position.  Eupture  of  the  kidney  is  a  less  fatal  accident,  as  the 
organ  lies  well  behind  the  peritoneum;  but  when  the  crush  is 
severe  it  may  be  attended  with  hjiemorrhage  or  peritonitis.  It  is 
liable  to  be  followed  by  perinephritic  abscess.  In  ruptui^e  of  the 
ureter  urine  is  extravasated  behind  the  peritoneum.  For  rupture 
of  the  bladder,  see  Injuries  of  Pelvis. 

The  signs  of  a  ruptured  viscus  are  often  obscure,  but  great  shock, 
extreme  collapse,  and  intense  localized  pain,  together  with  the 
history  of  a  severe  crush  of  the  abdomen,  point  to  such  an  injury 
having  occurred.  Beyond  a  sm-mise  that  one  of  the  viscera  has 
been  injured,  it  may  be  quite  impossible  to  localize  the  mischief. 
The  following  signs,  however,  may  serve  to  indicate  the  probable 
lature  of  the  lesion;  thus — 1.  In  rupture  of  the  /u'er  there  may 
)e  pain  in  the  right  hypochondrium,  perhaps  a  fracture  of  the  ribs 
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over  the  liver,  symptoms  of  internal  hsemorrliage,  increase  of  the 
hepatic  dulness  in  consequence  of  blood  extravasation,  and  later, 
peritonitis,  jaundice,  and  very  occasionally  diabetes.  When  the 
rupture  is  slight,  or  the  peritoneal  covering  is  not  torn,  the  injury 
may  remain  unsuspected  and  the  patient  recover.  Or  after  a  few 
days  the  peritoneal  covering  may  give  way  and  peritonitis  ensue. 
2.  In  rupture  of  the  spleen  the  signs  are  similar,  save  that  the  pain 
is  referred  to  the  left  side,  and  there  may  be  increase  of  the  splenic 
dulness,  and  perhaps  fracture  of  the  ribs  in  that  region.  3.  Eup- 
tui'e  of  the  stomach  is  attended  with  extreme  collapse,  and  if  not 
rapidly  fatal,  with  intense  pain  in  the  region  of  the  stomach,  free 
gas  in  the  peritoneal  cavity  and  hence  loss^of  liver  _dulness,  and 
vomiting  of  blood,  followed  by  peritonitis.  4.  In  rupture  of  the 
gall-hladder  there  is  pain  in  the  region  of  the  liver,  followed  by 
localized  or  general  peritonitis,  and  if  the  patient  survive  by 
distension  with  fluid  of  the  peritoneal  cavity  and  great  emaciation ; 
on  punctm-e,  a  bile-stained  fluid  is  withdi'awn.  5.  In  rupture  of  the 
intestines,  in  addition  to  the  collapse  and  intense  pain  radiating  over 
the  abdomen,  there  may  be  vomiting,  first  of  the  contents  of  the 
stomach,  then  of  bile,  and  then  of  altered  blood;  blood  in  the 
stools ;  tympanites  with  dulness  in  the  flanks ;  and,  later,  peri- 
tonitis. 6.  When  a  hidney  is  ruptured  there  will  probably  be  a 
history  of  a  blow  or  other  injury  of  the  loin,  increased  frequency 
of  micturition,  blood-stained  urine,  urinary  extravasation  in  the 
loin,  pain  and  signs  of  bruising  in  the  lumbar  region,  retraction  of 
the  testicle,  and,  later,  pus  in  the  urine,  and  signs  of  deep-seated 
suppuration  {perinephritic  abscess)  or  peritonitis.  7.  Eupture  of  the 
ureter  may  give  rise  to  a  fluctuating  retroperitoneal  swelling  con- 
taining urine,  and  blood  will  probably  appear  in  the  urine  in  a  few 
days. 

Treatment. — Whatever  the  nature  of  the  injury,  if  there  are  signs 
of  severe  internal  luemorrhage  laparotomy  should  be  done,  and  an 
attempt  made  to  stop  the  bleeding.  In  rupture  of  the  liver  the 
abdomen  should  be  opened,  the  rent  in  the  liver  sutured,  or,  if  this 
is  impossible,  plugged  with  iodoform  gauze,  the  end  of  the  gauze 
being  left  as  a  drain  in  the  laparotomy  wound.  In  rupture  of  the 
spleen  the  immediate  removal  of  the  organ  is  probably  the  best  wav 
of  preventing  death  from  heemorrhage.  In  both  injuries  stimulants 
for  rousing  the  patient  from  his  collapse  should  be  carefully  avoided. 
In  rupture  of  the  stomach  or  intestines  the  abdomen  should  be  opened, 
the  rent  sewn  up  by  Lembert's  sutures,  and  the  peritoneal  cavity 
thoroughly  cleansed  by  irrigation  with  warm,  weak  boracic  solution, 
or  sterilized  water.  If  the  rent  is  not  readily  found,  insuffiatioii 
with  hydrogen  or  air  may  reveal  it.  Subsequently  the  patient  should 
be  kept  under  the  influence  of  opium  if  there  is  much  pain,  and 
nothing  whatever  be  given  by  the  mouth  for  the  first  twelve  to 
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twenty-four  hours.  Nutrient  enemata  and  stimulants,  if  the 
strength  flags,  should  be  administered.  In  rupture  of  the  kidney 
an  incision  in  the  loin  or  nephrectomy  may  become  necessary.  The 
swelling  following  rupture  of  the  urder  may  require  tapping  or  free 
drainage. 

Wounds  of  the  abdomen  may  be  divided  into  the  penetrating 
and  non-penetrating,  according  as  they  do  or  do  not  involve  the 
peritoneal  cavity.  Whilst  ascertaining  this  point,  the  strictest  anti- 
septic precautions  should  be  observed. 

Non-penetrating  wounds  should"  be  treated  like  wounds  in 
other  situations,  especial  care,  however,  being  taken  to  establish  a 
good  drain,  as  should  they  extend  deeply  they  are  apt  to  be  com- 
plicated by  effusion  of  blood  or  suppuration  in  the  sub-iieritoneal 
tissue.    They  are  liable  to  be  followed  by  ventral  hernia. 

Peneteating  wounds  are  such  as  involve  the  peritoneal  cavity. 
They  may  be  divided  into  the  following: — -1.  Simjxle _ penetrating 
wounds  without  injury  or  protrusion  of  the  viscera.  2.  Penetrat- 
ing wounds  with  injury,  but  without  protrusion  of  the  viscera. 
3. ^Penetrating  wounds  with  protrusion,  but  without  injury  of  the 
I  viscera.  4.  Peneteating  wounds  with  both  jii'ptrusion  and  injury 
of  the  viscera. 

I.  Simple  penetrating  wounds  avithout  injury  or  pro- 
trusion OF  the  viscera. — When  the  wound  is  large  there  will 
usually  be  no  difhculty  in  ascertaining  the  fact  that  the  viscera 
have  escaped  injury.  If,  however,  the  wound  is  very  small — a 
I  mere  puncture,  or  made  obliquely,  it  may  be  difficult  or  impossible 
to  say  whether  any  injury  to  the  viscera  has  been  done,  or,  indeed, 
whether  the  abdominal  cavity  has  been  penetrated.  In  such  a  case 
it  has  hitherto  been  taught  that  the  wound  should  on  no  account  be 
probed  for  the  purpose  of  settling  the  point,  but  the  patient  treated 
as  if  the  wound  had  penetrated  and  had  not  injured  the  viscera. 
If  all  antiseptic  precautions  are  taken,  however,  it  is  safer  to 
thoroughly  explore  the  wound,  by  enlarging  it  if  necessary,  so  as  at 
once  to  ascertain  whether  it  has  penetrated  the  peritoneum,  and 
whether  the  viscera  have  escaped  injury,  and  not  to  wait  till  the 
diagnosis  is  settled  by  the  onset  of  peritonitis.  Where  there  are 
signs  of  internal  h^iemorrhage  no  surgeon  would,  I  presume,  hesitate 
to  search  for  the  bleeding  vessel.  Treatment.—Jjiirge  wounds  should 
be  thoroughly  cleansed  with  weak  boric  acid  lotion  (2  per  cent.),  and 
united  with  fishing-gut  sutures,  which  are  usually  passed  through  the 
peritoneum  as  well  as  the  edges  of  the  wound  so  as  to  bring  the  two 
free  surfaces  of  the  serous  membrane  into  contact.  If  this  is  not 
ione  the  discharge  from  the  dee^D  part  of  the  wound  may  make  its 
Wfij  into  the  peritoneal  cavity  and  set  up  peritonitis.  Greig  Smith, 
biowever,  advises  that  the  peritoneum  should  not  be  included,  since  he 
lolds  that  the  wound  unites  more  quickly  and  firmly  when  two  raw 
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surfaces  are  brought  together.  In  the  case  of  punctured  wounds  it 
has  usually  been  the  custom  to  merely  close  them  and  apply  some 
antiseptic  dressing.  As  a  rule,  however,  it  will  probably  be  safer 
to  enlarge  them,  and,  having  ascertained  that  the  viscera  have 
escaped,  to  treat  them  as  described  above.  In  any  case  the  patient 
should  be  placed  at  absolute  rest  in  bed  and  fed  by  the  rectum  or 
by  small  quantities  of  iced  milk  for  the  first  few  days.  Many 
surgeons  would  give  opium  in  small  doses  ;  but  it  is  not  necessary 
unless  there  is  pain.  Should  peritonitis  supervene  it  must  be  treated 
as  described  under  that  head. 

II.  Penetrating  wounds  with  injury,  but  without  protru- 
sion OF  THE  viscera. — When  the  wound  is  large,  and  the  injured 
visciis  can  be  seen,  the  nature  of  the  injury  will  j^robably  be 
obvious.  When,  however,  the  wound  is  small,  unless  there  be  an 
escape  externally  of  faeces,  gas,  bile,  urine,  or  the  contents  of  the 
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Fjg.  1B4. — Section  of  intestine 
united  by  Lembert's  suture. 
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Fig.  135. — Intestine  united  by 
Lembert's  suture. 
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stomach,  there  are  no  primary  signs,  with  the  exception  perhaps  of 
emphysema  about  the  wound,  absolutely  diagnostic  of  a  viscus 
having  been  injured.  Intense  pain  and  extreme  collapse,  if  present, 
no  doubt  point  to  such  an  injury  having  probably  occurred;  but 
both  pain  and  shock  are  so  variable  as  really  to  afford  little  guidance. 
Later  the  presence  of  free  gas  in  the  peritoneal  cavity  and  the 
escape  of  blood  from  the  anus  would  make  it  highly  probable  that 
the  intestine  had  been  wounded.  In  a  doubtful  case  of  wound  of  the 
intestine  the  rectum  may  be  inflated  with  hydrogen  by  Senn's  rubber 
balloon.  If  the  gut  is  wounded  the  gas  will  escape  through  the  rent 
into  the  peritoneum  and  thence  through  the  external  wound,  where 
it  will  ignite  on  apj^lying  a  light,  thus  settling  the  diagnosis.  In  a 
doubtful  wound  of  the  stomach  this  viscus  may  be  inflated  by  a  tube 
passed  through  the  mouth.  The  tympanites  will  be  confined  to  the 
stomach  if  that  viscus  is  sound,  or  spread  to  the  rest  of  the  abdomen 
and  efface  the  liver  dulness  if  it  is  injured.  Any  of  the  viscera 
may  be  implicated ;  but  wounds  of  the  liver,  gall-bladder,  spleen, 


WOUNDS  OF  THE  ABDOMEN. 


381 


and  stomach,  are  much  less  common  than  wounds  of  the  intestine. 
The  danger  to  be  apprehended  is  haemorrhage  in  the  case  of  the 
liver  or  spleen,  extravasation  in  the  case  of  a  hollow  viscus,  and  in 
all,  peritonitis.    Tlie  amount  of  extravasation  will  depend  upon  the 
size  of  the  wound,  and  whether  the  viscus  was  distended  or  empty 
at  the  time  of  injury;  when  the  wound  is  a  mere  puncture,  there 
may   he  none.     If  the  extra- 
vasation   is     but    slight,  or 
escapes  externally  through  the 
wound  in  the  parietes,  it  may  be 
cut  off  from  the  general  i^eritoneal 
cavity  by  a  local  peritonitis,  and 
the  i^atient  recover.     An  ex- 
tensive extravasation  is  always 
followed  by  diffuse  sej^tic  peri- 
tonitis, which,  unless  surgical 
measures  are  undertaken,  will 
certainly  prove  fatal  in  a  few 
days.    Treatment . —  Before 
dealing  with  the  inj  ured  viscus 
the  stomach  should  be  emptied 
b_j_the  syphon    tube   and  the 
rectum  and  sigmoid  by  a  warm 
salt  and  water  enema.    A  sub- 
cutaneous injection  of  morphia 
and  strychnine  should  then  bo 
iven,  and  the  external  wound 
and  skin  cleaned  by  antise^^tics. 
1.  If  the  wound  in  the  parietes 
is  extensive,  the  injured  viscus, 
if  the  stomach  or  intestine,  should 
be  drawn  gently  through  the 
aperture  and  the  wound  of  its 
coats  united  by  Lembert's  or 
HalstecVs  sutures.    Should  the 
ntestine    be    torn  completely 
across,  its  continuity  should  be 
restored  by  one  of  the  forms  of 
circular  enterorrhaphy.     If  its 


Fig.  136. — To  show  the  rulge  on  tlie 
inner  wall  of  tlie  gut  after  circular 
enterorrhapliyby  theCzerny-Lembert 
suture.  This  ridge  may  much  dimi- 
nish the  calibre  of  the  tube.  (St. 
Bartholomew's  Hospital  Museum,  No. 
2040^9.) 
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much   lacerated,  the 


l^r^^ted  pgrtions_  should- be.Jfirst  excised.  Modern  methods  have^ 
so  reduced  the  time  required  for  restoring  the  continuity  of  divided 
intestine  that  only  in  exceptional  cases  should  the  patient's  general 
condition  render  it  necessary  to  draw  the  injured  gut  into  the 
wound,  stitch  it  to  the  parietes,  and  make  an  artificial  anus.  In! 
gunshot  wounds  of  the  intestines  Senn's  inflation  method  is  useful 
in  detern?ining  if  there  be  one  or  more  wounds.    The  rectum  is 
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first  inflated  and  the  lowest  wound  detected  by  the  escape  of  tlie 
gas.  This  wound  is  then  sutured,  the  inflation  repeated,  and  the 
gas  extends  up  to  the  next  wound,  and  so  on.  If  the  liver  is 
wounded  an  attempt  may  be  made  to  unite  the  peritoneal 
surface  by  sutures,  or  if  the  wound  is  deep  it  may  be  plugged 
with  iodoform  gauze  and  the  wound  in  the  parietes  left  partially 
open  for  the  purpose  of  drainage  and  the  subsequent  removal  of 
the  plugs.  If  the  (jail-Madder  is  penetrated  the  wound  should  be 
sewn  up,  or  the  edges  of  the  wound  if  lacerated  stitched  to  the 
abdominal  parietes,  or  the  gall-bladder  removed.  IfJhe_s^/ef2Lj.s 


rnavgin  of  intestine,  i.  in  Fig.  137,  is  shown  turned  in  at  i.i.  in  Fig.  138. 


injured  extirpation  of  the  organ  appears  to  be  the  best  method  jof 
arresting  the  otherwise  fatal  haemorrhage.  After  the  wounded 
viscus  has  been  treated  in  one  or  other  of  the  ways  described 
above,  the  infected  portion  of  the  j^eritoneal  cavity  should  be 
thoroughly  cleansed  from  all  blood  and  other  extravasation  with 
aseptic  sponges  and  left  quite  dry,  or  if  the  extravasation  has  been 
extensive,  by  irrigation  with  warm,  sterilized  water  or  boric  acid 
solution  (2  per  cent.),  and  the  wound  in  the  parietes  closed  as  after 
a  simple  penetrating  wound  ;  or  if  it  remains  doubtful  how  far  the 
cleansing  has  been  successful,  a  Keith's  drain-tube  or  a  roll  of  iodo- 
form gauze  surrounded  with  gutta-percha  tissue,  should  be  inserted, 
and  the  wound  in  the  parietes  left  partially  open.    2.  If  the  wound 
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in  the  parietes  is  small  it  may  be  enlarged,  and  the  wounded  viscns 
treated  as  described  above,  or  if  more  convenient,  the  abdomen  may 
be  opened  in  the  middle  line.  The  general  treatment  consists  in  the 
administration  of  opium  if  there  is  much  pain ;  abstinence  from  all 
nutriment  taken  by  the  mouth  for  the  first  day  or  so,  and  subsequent 
feeding  with  small  quantities  of  iced  milk,  &c.,  and  the  employment 
of  nutrient  enemata.  Absolute  rest  is  imperative.  Should  peri- 
tonitis supervene,  it  must  be  treated  as  described  under  that  head. 

Method  of  uniting  ivounded  intestine. — If  the  wound  is  small  (a 
mere  puncture)  it  was  usually  taught  that  no  suture  was  required, 
since  the  mucous  membrane  would  protrude,  block  up  the  wound, 
and  prevent  extravasation  until  the  wound  bad  healed  by  inflam- 
matory exudation  from  the  peritoneal  surface.  Gross^experi- 
ments  on  dogs  show,  however^,  that  the  protrusion  of  mucous 
membrane  is  not  always  sufficient,  even  in  minute  wounds,  to 
prevent  the  oscai^e  of  f;ecal  matter.  It  is  therefore  better  in_all 
casesjto_sew„ii^^^  j  however  small.    This  is  now  usually 

done  by  interrupted  sutures,  about  \  inch  apart,  the  two  peritoneal 
surfaces  being  placed  in  contact.  The  sutures  are  best  applied  by 
Lembert's  method,  as  shown  in  the  accompanying  diagram  (Fig. 
134),  but  the  suture  should  pass  not  only  through  the  peritoneal 
and  muscular  coats,  but  also,  as  advised  by  Halsted,  through  some 
of  the  firm  fibres  of  the  submucous  coat,  so  as  to  ensure  a  better 
hold.  The  mucous  monibrano  must  not  be  includefl,  since  if  this  is 
done  there  is  danger  of  })('rit()nitis  from  leakage  along  the  thread. 
The  sutures,  which  may  consist  of  fine  China  twist,  should  be 
introduced  about  two  lines  from  the  edge  of  the  wound  and 
brought  out  at  the  margin  of  the  serous  coat,  and  then  passed  in 
the  same  manner  on  the  opposite  side  (Fig.  135).  If,  however,  the 
edges  are  lacerated  the  sutures  should  be  introduced  further  from 
the  wound,  and  brought  out  a  good  line  from  the  margin,  so  as  not 
to  include  the  bruised  tissues.  Sufiicient  sutures  should  be  passed 
to  ensure  the  parts  being  everywhere  in  apposition,  and  should  not 
be  tied  too  tightly,  lest  gangrene,  the  commonest  cause  of  non- 
umon7  ensue.  The  peritoneal  surfaces  thus  placed  in  contact  unite 
b}''  adhesive  inflammation.  The  sutures  either  remain  encysted,  or 
ulcerate  through  the  mucous  membrane,  and  drop  into  the  interior 
of  the  bowel.    It  is  not^  safe_t^^^  — (1)  when  the 

wound  runs  longitudinally  along  the  mesenteric  aspect,  inasmuch 
as  gangrene  of  the  part  cut  off  from  its  vascular  supply  will 
inevitably  ensue  ;  (2)  when  suturing  would  reduce  the  lumen  of  the 
gut  to  niore  thanjlialf  Tts  normal  size;  (3)  when  there  is  much 
bruising  of  the  gut;  (4)  when  there  are  several  wounds  close 
togothcT.  In  such  cases  the  injured  portion  of  the  intestine  should 
be  excised  and  the  two  ends  united  by  some  form  of  circular 
enterorrhaphy,  or  an  intestinal  anastomosis  may  be  formed. 
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Fig.  139.— Maunsell's  method  of  circular  eiiterorrliaphy.  A  b  c.  Peritoneal, 
muscular  and  mucous  coats,  f.  Mesentery.  t>  d.  Temporary  sutures  uniting 
proximal  and  distal  portions  of  divided  intestine,  and  passed  out  through 
longitudinal  slit  made  in  the  proximal  or  larger  segment  of  the  intestine. 


Fig.  140. — Maunsell's  method  of  circular  enterorrhaphy.   G.  The  interior  of  the 
distal  portion,   h.  The  interior  of  the  proximal  portion  of  the  bowel. 


Fig.  141. — Maunsell's  irietliod  of  circular  ontororrhapliy.   g.  The  distal  portion. 
H.  The  proximal  portion  of  the  intestine.   A.  The  needle  in  transit. 


Fig.  142. — Maunsell's  method  of  circular  enterorrhaphy.  Appearance  o  intes- 
tine at  completion  of  operation,  g.  Distal  portion.  H.  Proximal  portion  of 
intestine. 
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CliicULAR  ENTEiioiiRiiAPHY  is  the  uiiion  of  the  ends  of  the 
completely-divicled  intestine  with  the  peritoneal  surfaces  in  contact 
by  a  row  of  sutures  around  the  circumference  of  the  bowel.  The 
Lembert  method  of  a  single  row  and  the  Czerny-Lembert  method 
of  a  double  row  have  in  recent  years  usually  been  employed.  The 
o_biection  to  these  methods  are — (1)  The  great  number  of  sutures 
required,  and  hence  the  length  of  time  consumed  in  the  operation — 
a  serious  drawback  in  abdominal  cases;  (2)  the  danger  of  extra- 
vasation at  the  mesenteric  attachment ;  and  (3)  the  formation  of  a 
ridge  on  the  inner  surface  of  the  gut  which  may  seriously  diminish 


Maunseirs,  or  Paul's  method  of  suture  ;  a  continuous  suture  sup- 
ported by  Mayo  Eobson's  decalcified  bone  bobbin ;  or  in  place  of 
sutures  unite  the  ends  by  means  of  Murphy's  button.  Others, 
instead  of  end  to  end  union  employ  the  lateral  approximation 
method  by  Senn's  plates,  Murphy's  button,  or  Halsted's  method  of 
suture. 

He)m''s  method  of  circiiJar  <'uter(ni'hap]ty.---ll.mii\^  detennined 
which  is  the  upper  end  of  the  intestine,  as  by  applying  to  the 
surface  of  the  peritoneal  coat  a  little  common  salt,  which  causes 
ascending  peristalsis  (Nothnagcrs  test),  line  the  lower  end  of  the 
upper  portion  of  the  bowel  with  a  soft  pliable  rubber  ring  half  an 
inch  wide,  made  by  stitching  together  the  ends  of  a  rubber  band  by 
two  catgut  sutures.  Fix  the  ring  by  sewing  its  lower  margin  with 
a  continuous  catgut  suture  to  the  cut  end  oLthe  bowel ;  the  ring 
prevents  bulging  of  the  mucous  membrane  and  causes  the  end  of 
the  bowel  to  slightly  taper,  and  thus  aids  its  subsequent  invagina- 
tion (Fig.  137).  Pass  two  catgut  sutures  with  a  needle  at  each  end' 
from  within  outwards  through  the  upper  margin  of  the  ring  and  all' 
the  coats  of  the  bowel,  one  suture  near  the  mesenteric,  one  near 
the  cenvex  surface  of  the  bowel.  Pass  the  other  end  of  the  sutures 
through  the  peritoneal  and  muscular  coat  of  the  distal  portion  of 
the  bowel  about  a  third  of  an  inch  from  its  cut  margin.  Whilst  an 
assistant  draws  on  the  four  ends  of  the  two  sutures  turn  in  the 
margin  of  the  upper  end  of  the  distal  portion  of  the  gut  evenly  by 
the  aid  of  a  director,  and  at  the  same  time  invaginate  the  ring- 
lined  proximal  portion  of  the  intestine  into  the  distal  portion 
(Pig.  138)  to  the  extent  of  the  whole  width  of  the  ring.  Tie  the 
sutures  only  sufficiently  tightly  to  prevent  disinvagination.  The 
two  peritoneal  surfaces  are  thus  held  in  close  contact  by  the  rubber 
;  ring.  The  intestinal  contents,  says  Senn,  pass  freely  through  the 
lumen  of  the  ring  from  above  downwards,  but  escape  from  below 
is  impossible,  as  the  free  end  of  the  intussuscipiens  secures  accurate 
valvular  closure.  The  catgut  sutures  fixing  the  ring  are  absorbed, 
and  the  ring^j;;ecojiverted^^j^^^  anum.  The 

invagination  sutures  are  believed  by  Senn  to  be  removed  by 
w.  c  0 


Many,  therefore,  employ  Senn's, 
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substitution  on  the  part  of  the  tissues.  Hence  the  punctures  of  the 
bowel  remain  closed  and  extravasation  is  prevented. 

MaunselVs  method. — Bring  the  twoendsof  the  divided  bowel  together 
by  two  temporary  sutures  passed  through  all  the  coats,  one  suture 
at  the  mesenteric  attachment,  the  other  opposite.  The  mesenteric 
suture  should  close  the  little  triangle  where  the  mesentery  is  re- 
flected from  the  gut.    Leave  the  long  ends  of  the  sutures  intact. 


Fig.  143. — Paul's  bone-tube,  with  double  silk  ligature  for  forming  traction 
thread  fixed  to  holes  in  the  tube  at  3  3.  1.  Distal  end  jjerf orated,  with 
holes  for  sewing  to  bowel.    2.  Needle. 

Pass  them  up  the  lumen  of  the  j^roximal  portion  of  the  bowel  and 
out  through  a  longitudinal  slit  previously  made  in  its  wall  ojiposite 
the  mesentery,  and  about  an  inch  from  its  cut  end  (Fig.  139).  Draw 
on  the  sutures,  and  the  distal  or  smaller  end  G  (Fig.  140)  will  be 
invaginated  into  the  proximal  or  larger  end  ii,  and  thence  pulled 
out  of  the  longitudinal  incision  in  the  wall  of  the  proximal  2)ortion  ii. 
From  Fig.  140  it  will  be  seen  that  the  serous  surface  of  the  two 
portions  are  in  accurate  apposition  all  round.    Whilst  an  assistant 


Fig.  144. — Gut  ready  for  invagination  in  Paul's  method  of  enterorrhaphy. 
1.  Proximal  end  of  gut,  with  tube  sewn  in.  2.  Distal  end,  with  traction 
thread  (3)  passed  through  its  wall. 

holds  up  the  intestine  by  the  temporary  sutures,  drawing  them 
gently  apart  so  as  to  render  the  lumen  of  the  invagination  an 
oval  slit,  pass  a  straight  needle  armed  with  fine  silk  across  the  slit 
a  quarter  of  an  inch  from  the  cut  ends  through  the  whole  thickness 
of  the  four  walls  of  the  intestine  (Fig.  141).  Hook  up  the  suture, 
divide  it  and  tie  each  half.  In  this  way  twenty  sutures  can  be 
passed  in  ten  transits  of  the  needle.  When  sufficient  sutures  have 
been  applied,  cut  short  the  temporary  sutures  and  reduce  the 
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invagination  by  traction  on  the  two  portions  of  the  gut  and  close 
the  longitudinal  slit  by  a  continuous  Lenibert  suture.  On  the 
completion  of  the  operation  the  peritoneal  surfaces  are  accurately  in 
contact,  aTid  the  knots  are  all  inside  (Fig.  142).  Maunsell  paints 
the  wound  with  Wolfler's  mixture  of  alcohol,  glycerme  and  colo- 
phonium,  and  dusts  it  with  iodoform.  The  chief  objection  to  the 
method  is  the  infliction  of  the  longitudinal  wound. 

PauVs  method. — Insert  a  Paul's  decalcified  bone-tube,  to  which  is 
attached  a  needle  and  double  silk  ligature  to  form  a  traction  thread, 


Fig,  145. — Condition  of  parts  in  Paul's  method  of  cnterorrhaphy  when  opera- 
tion is  completed.    1.  The  intussuscipiens.    2  2.  Lembert's  sutures. 

(Fig.  143),  into  the  proximal  end  of  the  intestine ;  sew  this  end  of 
the  intestine  to  the  tube,  closing  the  triangular  interval  at  the 
mesentery.  Pass  the  needle  and  traction  thread  through  the 
lumen  of  the  distal  portion  of  the  intestine,  and  bring  it  out  through 
the  wall  three  inches  down  (Fig.  144) ;  unite  the  cut  ends  of  the  bowel 
by  continuous  suture  ;  draw  on  the  traction  thread,  and  thus  invagi- 
nate  the  upper  into  the  lower  portion,  beginning  the  invagination 
immediately  below  the  line  of  union ;  fix  the  invagination  by  Leni- 
bert's  sutures  (Fig.  145).    Pull  the  traction  thread  tight ;  cut  it  off, 


Fig.  116. — Section  of  parts  shewn  in  Fig.  145.     1.  Bone- tube.     2.  Tracticn 
thread  cut  short.    3.  Proximal  end  of  bowel.    4.  Distal  end  invaginated. 

and  allow  the  ends  to  pass  back  into  the  bowel.  The  condition  of 
the  parts  at  the  end  of  the  operation  is  seen  on  section  in  Fig.  14(3. 
The  bone-tube  is  disintegrated  and  passed  per  anum. 

Mayo  Fiohsoris  method  (Figs.  147  and  148).— Take  two  curved 
sewing  needles,  one  threaded  with  silk,  one  with  catgut;  the  former 
is  for  the  serous  surfaces,  the  latter  for  the  mucous  margins. 
Apply  the  serous  suture  continuously  around  the  distal  half  first, 
and  lay  aside  the  threaded  needle  until  the  mucous  edges  have 
been  approximated  by  carrying  the  mucous  or  marginal  suture  con- 

c  c  2 
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tinuously  round  the  distal  half  of  the  circumference.  Now  insert 
the  bobbin  and  continue  the  mucous  stitch  around  the  circle  until 
the  loose  end  of  the  catgut  stitch  at  the  startnig  point  is  reached, 


I 


Fig.  147. — Mayo  Robson's  method  of  uniting  divided  intestine  ;  ai)plication 
of  serous  stitch  to  distal  half  of  gut  before  beginning  the  mucous  stitch  ; 
the  bobbin  not  yet  inserted. 

draw  in  the  two  ends  of  this  stitch,  tie  and  cut  off  short  (Fig.  148). 
Finish  the  serous  stitch  in  the  same  way.  Both  stitches  are  now 
buried,  and  only  a  line  is  seen  where  the  union  has  been  effected. 

Murphy''s  metliod  of  uniting  compJetdy  divided  intestine  hy  an 
artantomosis  button. — By  this  contrivance  an  end  to  end  approxima- 
mation  or  a  lateral  anastomosis  may  be  quickly  accomplished 
without  sutures.  The  button  consists  (Fig.  149)  of  two  halves. 
The  male  half  A  has  a  spring  flange  P  for  keeping  uji  pressure  on 


the  approximated  intestine.     The  two  springs 


l^rojecting 


Fig.  148. — Mayo  Robson's  method  of  uniting  divided  intestine  ;  the  bcbbin 
in  situ  ;  the  mucous  stitch  nearly  comiileted. 

through  openings  in  the  hollow  stem,  act  as  the  male  thread  of  a 
screw  when  the  shank  is  telescoped  within  the  stem  of  the  female 
half  B.  The  intestine  having  been  clamped,  as  previously  described, 
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pass  the  running  thread  (Fig.  loO)  by  the  overhand  stitch  (/>)  round 
the  cut  end  of  the  intestine,  beginning  and  ending  opposite  the 
mesenteric  attachment.  One  return  stitch  (a)  shoukl  be  taken  at 
the  mesenteric  attachment  to  close  the  triangular  interval  (c)  which 
exists  at  the  reflection  of  the  mesentery  from  the  gut.  Insert  one 
half  of  the  button  in  the  end  thus 
prepared, tighten  the  running  thread 
so  that  the  intestine  is  puckered  up 
round  the  stem  of  the  button,  tie 
the  ends  of  the  thread  and  cut  them 
short.  Secure  the  other  half  of  the 
button  in  a  like  manner  in  the  other 
end  of  the  intestine  (Fig.  153). 
The  method  of  holding  the  button 
during  insertion  is  shown  in 
Figs.  154,  155.  Press  the  two 
halves  together,  and  the  peritoneal 
surfaces  are  held  in  close  and 
accurate  contact.  The  appearance 
of  the  part  after  the  operation  is 
complete  is  well  shown  in  Figs.  151 
and  152.    To  prevent  leakage  it  is 


Fig.  149.— Murphy's  button,  a.  Male 
half.  B.  Female  half.  p.  Spring 
flange.  s  s.  Springs  projecting 
through  openings  in  hollow  stem. 
Part  of  the  cap  of  the  male  half  has 
been  cut  away  at  c  to  show  circular 
spring  which  acts  on  flange.  The 
round  holes  in  the  caps  are  for  drainage. 


Fig,  150. — Method  of  applying 
"puckering  thread"(/>)  prepara- 
tory to  inserting  the  button. 
At  a  the  method  of  applying 
the  return  stitch  so  as  to  close 
the  triangular  interval  (c)  at 
the  reflection  of  the  mesentery 
is  shown. 


essential  that  the  whole  of  the  mucous  membmno  should  be  inverted 
b^efore  the  .approximation  is  made,  and  great  care  should  be  exor- 
cised in  correctly  passing  the  over  stitch  on  the  mesenteric  attach- 
ment lest  the  peritoneum  escape  the  grip  of  the  button.  The  great 
advantage  of  the  operation  is  the  rapidity  and  ease  with  which  the 
uiiioB_aliha.intostine,can^  the  instances  in  which  I 
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have  used  the  button,  the  operation  took  less  than  five  minutes,  and 
was  followed  by  uninterrupted  recovery.    The  disadvantages  are — 


Fig.  152.  —  Lcngitudinal  section 
through  a  piece  of  gut,  the  free  ends 
of  which  had  been  joined  by  means 
of  a  Murphy's  button  after  an  enter- 
ectomy.  Tiie  section  has  been  made 
to  show  the  mechanism  of  the  button. 
The  specimen  was  taken  from  a 
woman  who  died  soon  after  the 
operation  performed  for  strangulated 
femoral  hernia.  (St.  ]]artholomew's 
Hospital  Museum,  No.  2,040 q  ) 


¥ia.  151. — Murphy's  luitton  in  situ 
from  a  patient  who  died  twelve  hours 
after  an  entei^ectomy.  (St.  Bartholo- 
mews Hospital  Museum,  No.  2,0i0q.) 

I.  That  a  large  foreign  body 
is  left  in  the  intestine,  where 
it  may  become  a  source  of 
danger  during  its  passage  to 
the  rectum,  and  2.  That  since 
the  button  frees  itself  by  caus- 
ing gangrene  of  the  compressed 
portions  of  intestine,  whilst  the 
adhesion  of  the  serous  surfaces 
occurs  outside  the  grasp  of  the 
instrument  there  is  perhaj^s  a 
risk  of  the  gangrene  spreading 
too  far  and  of  perforation  or 
non-union.  However,  whilst 
condemned  by  some  surgeons 
the  method  is  highly  spoken  of 
by  others.  I  have  myself  the 
highest  opinion  of  the  method. 

Lateral  anastomosis  of 
the  intestine  after  complete 
division  or  excision  of  a  iiortion 
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may  be  done  by  Senn's  jilates,  Mi^rphy's  button,  or  by  Ilal&ted's 
method  of  suture. 


Fig,  153.— Murphy's  method  of  end  to  end  approximation  of  divided  intestine. 
The  male  and  female  halves  of  the  button  are  secured  in  the  ends  of  the 
divided  gut  by  the  "puckering  threads,"  and  ready  to  be  pressed  the 
one  into  the  other. 


Fk;.  154.  Fic.  155. 


Figs.  154  and  155. —  Showing  method  of  holding  male  half  and  female  half  of 
button  for  insertion. 

Se7i)i's  method. — Having  let  what  foeces  will  escape  from  the  proximal 
portion  of  the  intestine,  clamp  both  the  proximal  and  distal  portions 
about  five  inches  above  and  below  the  divided  spot  by  passing  a  piece 
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of  incliambber  tubing  through  a  small  incision  in  the  mesentery  and 
tying  it  sufficiently  tightly  to  prevent  any  further  f [©cal  soiling  of  the 
parts,  or  if  the  rubber  tubing  is  not  at  hand  the  bowel  may  be  clamped 


Fig.  156. — Method  of  forming  a  lateral  intestinal  anastomosis  by  Senn's 
bone-plates  after  complete  division  of  the  bowel.  The  divided  ends  of 
the  gut  closed  by  a  continuous  Lembert  s  suture,  a  a. 

by  a  large  safety-pin.  Invaginate  the  divided  ends  with  the  peritoneal 
surfaces  in  contact  and  unite  them  by  a  continuous  suture  passed 
through  the  peritoneal  and  muscular  coats  (Fig.  156,  A  a).   Make  an 


Fia.  157. — Diagram  of  intestine  united  by  Senn's  plates.  The  arrow  shows 
the  way  in  which  the  contents  of  the  bowel  pass  through  the  plates  and 
incision  in  the  wall  of  the  bowel  from  the  proximal  into  the  distal  portion. 

incision,  about  an  inch  in  length,  along  the  convexity  of  each  portion 
of  the  intestine  between  the  sutured  end  and  the  rubber  clamp. 
Insert  into  each  incision  a  Senn's  bone-plate  properly  threaded,  as 
shown  in  Fig.  158,  with  four  fine  aseptic  china  silk  sutures,  Pass  the 
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lateral  sutures  from  within  outwards  through  all  the  coats  of  the 
ntestine  a  line  or  two  from  the  margin  of  the  incision  and  bring 
the  longitudinal  sutures  out  through  each  end  of  the  incision 
(Figs.  156,  157).  Now  jDlace  each  portion  of  the  intestine  corre- 
sponding to  the  situation  of  the  bone-plates  opposite  to  each  other, 
and  having  scarified  the  serous  surfaces  lightly  with  the  point  of  a 
needle  to  aid  subsequent  adhesion,  tie  each  of  the  four  sutures 
coming  from  one  bone-plate  to  the  corresponding  suture  from  the 
other,  just  sufficiently  tightly  to  keep  the  wall  of  the  intestine 


iG.  158. — A  Senn's  decalcified  bone-plate  threaded  ready  for  use.  A  fine 
china  silk  suture  with  a  loop  at  one  end,  the  size  of  the  aperture  in  the 
plate,  is  imssed  through  one  of  the  suture  holes,  and  to  this  loop  the 
three  other  sutures  passed  through  the  three  remaining  holes  are  securely 
tied.    The  plates  should  be  kept  in  alcohol. 

IG,  159. — Portion  of  intestine  with  line  of  suture  covered  by  omental  graft. 
I.  Intestine,    m.  Mesentery,    o.  Graft,    s.  Suture  fixing  graft. 

etween  the  plates  in  contact.    Tuck  in  the  knots  between  the 

pproximated  serous  surfaces  and  apply  round  the  line  of  approxi- 
ation  for  greater  safety  an  omental  graft  (Fig.  159).  On  removing 
e  clamps  the  contents  flow  as  shown  by  the  arrow  in  Fig.  157, 

irough  the  central  hole  in  the  bone-plates  and  the  incision  in  the 
alls  of  the  gut  from  the  proximal  to  the  distal  portion  of  intestine. 

he  bone-plates  hold  the  portions  of  intestine  in  contact,  preventmg 
ly  leakage  of  fsoces  till  Arm  union  has  occurred.  They  ultimately 
'Come  dissolved,  and,  together  with  the  sutures,  are  passed  per 
lum.  The  advantages  of  this  method  over  circular  enterorrhaphy 
practised  by  the  Lembert  and  Czorny-Lombert  suture  are  that 
can  be  done  in  a  much  shorter  time  (a  quarter  of  an  hour  ?)  and 


Fig.  158. 
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hence  greatly  minimizes  the  risk  from  shock.  It  also  appears 
attended  with  less  danger  of  septic  peritonitis  from  the  possibility 
of  leakage  between  the  sutures  or  the  penetration  of  the  mucous  coat 
by  one  of  the  Lembert  stitches. 

The  omental  graft  is  made  by  cutting  a  piece  of  omentum  about 
an  inch  wide  sufficiently  long  to  encircle  the  intestine  (Fig.  159). 
It  is  placed  over  the  line  of  union  and  fixed  by  catgut  sutures  to 
the  mesentery,  the  stitches  being  parallel  to  the  mesenteric  vessels. 
It  adheres  very  rapidly  to  the  intestine,  but  this  adhesion  may  be 
accelerated  by  lightly  scarifying  the  j^eritoneal  coat  of  the  intestine 
to  which  the  graft  is  to  be  applied.  It  is  of  service  in  preventing 
extravasation  should  a  lealfage  occur  through  a  stitch-wound,  &c. 

Miirphy^s  method. — The  technique  of  lateral  anastomosis  with 
Murphy's  button  is  similar  to  that  of  the  end  to  end  approxima- 
tion, and  requires  no  separate  description.  (See  Fig.  IGO  for  the 
way  of  passing  the  running  thread.) 


Fig.  160. — To  show  the  method  of  passing  the  running  thread  for  fixing  the 
half-button  in  Murphy's  method  of  lateral  anastomosis  of  intestine. 

HalstecFs  method  of  lateral  anastomosis  is  done  without  the  aid  of 
plates  or  button  by  suturing  the  two  portions  of  the  intestine  laid 
side  by  side  together.  A  double  row  of  Halsted's  square  sutures 
(p.  383)  are  inserted  behind  the  spot  chosen  for  the  incision  and  tied, 
thus  fixing  the  two  portions  of  intestine  together.  Another  row  of 
sutures  is  next  inserted  in  front  of  the  spot  for  the  incisions,  and 
drawn  aside  whilst  the  incisions  are  made  into  each  portion  of  the 
gut.    The  anterior  row  of  sutures  is  then  tied. 

The  choice  of  method  of  um'tiug  a  completely  divided  intestine  will 
necessarily  vary  according  to  the  condition  of  the  patient,  the  state 
of  the  intestine  and  the  skill  of  the  surgeon.  No  one  of  the 
methods  described  can  be  said  to  be  the  best.  All  may  be  useful 
under  certain  conditions.  There  is  a  general  tendency,  however, 
amongst  surgeons  to  dispense  with  artificial  aids,  such  as  bone- 
plates,  tubes,  rings  and  buttons,  and  to  employ  the  simple  methods 
of  suturing,  or  merely  to  suj^port  the  bowel  during  the  suturing  by 
some  simple  contrivance  such  as  Mayo  Eobson's  bobbin.  No  hard 
and  fast  rules  can  be  laid  down.    When,  however,  the  calibre  of  the 
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divided  ends  is  equal,  the  bowel  healthy,  the  patient's  condition 
good,  a  simj^le  end  to  end  suture,  aided  by  Mayo  Eobson's  bobbin 
is  2^erhaps  the  best.  But  if  the  patient's  condition  is  such  that 
time  is  the  chief  object,  then  the  end  to  end  union  by  Murphy's 
l)utton  commends  itself.  When  the  calibre  of  the  divided  ends  is 
unequal,  a  lateral  approximation  may  be  made  by  simple  suturing 
by  Ilalsted's  method,  or  if  raj)idity  is  desirable,  by  Murphy's 
button  or  by  Senn's  plates.  Opinions,  however,  diifer  widely  on 
these  matters,  and  the  above  indications  are  only  given  on  my  own 
experience  and  observation. 

III.  Penetrating  wounds  with  protrusion  but  without 
INJURY  OF  tiee  VISCERA. — The  protruding  viscus  is  nearly  always 
a  portion  of  intestine  or  omentum.    It  should  be  cleansed  with 
some  weak  antisej^tic  lotion,  and  returned  by  gentle  uniform  pres- 
sure into  the  abdomen,  care  being  taken  not  to  force  it  between  the 
peritoneum  and  fascia  transversalis.    If  the  wound  of  the  parietes 
is  too  small  to  allow  the  viscus  to  be  returned  easily,  it  should  be 
cautiously  enlarged.    The  wound  should  then  be  closed  in  the  way 
alread}^  described.    If  the  portion  of  intestine  is  congested  or  in- 
flamed, it  should  still  be  replaced.    If  gangrenous,  however,  it 
s"Eould  on  no  account  l)e  return f^d,  but  the  gangrenous  portion 
pxcised  and  tlie  continuity  of  the  gut  restored  by  one  of  the  methods 
already  described,  and  roj^laced  in  the  abdomen.    In  exceptional 
cases  it  may  l)e  left  in  situ,  an  incision  made  into  it,  and  an  artificial 
inus  thus  formed.    A  congested  portion  of  omentum  should  be 
ligatured  and  cut  off,  and  the  stump  returned  ;  a  gangrenous  portion 
should  be  cut  off,  and  the  stump,  which  is  probably  already 
idherent,  separated  from  the  j^arietes,  ligatau'ed  at  a  healthy  spot, 
jhe  diseased  part  cut  away,  and  the  stump  returned.    Great  care 
should  be  taken  if  the  wound  is  of  a  punctured  character  to  ensure  the 
slosure  of  its  deeper  parts  lest  a  hernia  subsequently  occur.  The 
langer  of  this  is  well  illustrated  in  Fig.  161 .    The  general  treatment 
hould  be  the  same  as  that  before  described. 

IV.  Penetrating  wounds  with  both  protrusion  and  injury 
F  THE  viscera. — The  protruded  viscus  is  nearly  always  a  portion 
f  the  small  intestine,  or  a  small  knuckle  of  omentum.  The  wound 
hould  be  united  by  suture  in  the  way  already  described,  and  the 
itestine  then  replaced.  If  the  intestine  is  completely  divided  it 
lay  be  united  by  one  of  the  methods  already  described,  and 
^turned ;  or  an  artificial  anus,  under  some  circumstances,  may  be 
lade.  If  the  wound  is  high  up  the  intestine  the  former  procedure 
lould  be  the  one  adopted. 

Traumatic  peritonitis  may  be  set  up  by  any  of  the  injuries 
)ove  described,  and  may  either  remain  localized  as  a  simple 
flammation  to  the  neighbourhood  of  the  wound  or  other  injury, 
,  ,  as  is  more  frequently  the  case,  may  become  diffused  over  the 
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whole  peritoneal  cavity,  when  it  may  assume  a  septic  character,  and 
terminate  in  blood-poisoning  from  the  absorption  of  the  chemical 
products  of  putrefaction. 

The  simple  localized  variety,  after  gluing  the  parts  together,  and 
thus  preventing  the  spread  of  the  inflammation,  usually  subsides  ; 
but  it  may  terminate  in  suppuration  and  the  formation  of  a  circum- 
scribed abscess,  which  may  bui'st  externally,  into  the  intestine,  or 


Fig.  161. — Traumatic  hernia  following  a  punctured  wound  of  the  abdomen. 
The  wound  healed  by  first  intention,  but  four  days  after  the  injury  a 
hernia  aj)peared  at  its  site  and  was  reduced,  but  the  reduction  was 
incomplete,  the  gut  having  passed  between  the  skin  and  sheath  of  the 
rectus  and  remained  nipped  at  the  opening  through  the  sheath  of  the 
rectus  ;  Ap. ,  Aponeurosis.,  Rect. ,  rectus  muscle.  (St .  Bartholomew's  Hospital 
Museum,  No.  2,158 «.) 

into  the  general  peritoneal  cavity,  then  setting  up  diffuse  peritonitis. 
The  diffuse  variety  is  generally  due  to  perforation  of  an  ulcer  of  the 
stomach  or  intestine,  and  extravasation  of  their  contents ;  to  gan- 
grene of  a  loop  of  intestine  resulting  from  internal  strangulation, 
or  following  on  replacement  of  the  bowel  into  the  abdomen  after 
operation  for  strangulated  hernia.  It  may  also  be  due  to  appen- 
dicitis;  to  the  bursting  of  an  abscess  into  the  peritoneal  cavity; 
to  extravasation  of  urine,  bile,  or  blood ;  or  to  septic  infectior 
during  an  operation,  or  by  the  infliction  of  q-n  accidental  wound 
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In  addition  to  the  ordiaary  pyogenic  micrococci  the  Bacillus  call 
cqmnmia's  and  the  pnemnococci  often  appear  to  be  the  organisms  at 
work.  The  Badlhis  co/i  conurunn's,  which  is  always  found  in  the 
intestine,  appears  able  to  escape  through  the  walls  of  the  gut 
and  infect  the  peritoneum  when  there  is  any  breach  or  other 
alteration  in  the  serous  coat.  The  diffuse  variety  usually  termi- 
nates fatally,  sometimes  in  a  few  hours,  usually  within  a  week  or 
ten  days,  either  from  collapse,  or  from  blood-poisoning  due  to  the 
absorption  of  septic  products.  Should  recovery  occui%  death  may 
subsequently  ensue  from  intestinal  obstruction  consequent  upon  the 
gluing  together  of  the  intestines  or  the  strangulation  of  a  looj)  by 
a  band  of  adhesion. 

Symptoms. — In  the  local  form  there  is  severe  pain  at  one  part  of  the 
abdomen,  increased  on  pressure,  on  deep  inspiration,  and  on  cough- 
ing, with  perhaps  vomiting,  and  a  slight  rise  of  temperature, 
followed,  should  an  abscess  form,  by  a  circumscribed  swelling,  rigors, 
and  fever.  In  the  diffuse  variety  the  pain,  which  at  first  may  be 
localized  to  the  seat  of  wound  or  injury,  becomes  general  and  of  a 
lancinating  character,  and  so  increased  by  the  slightest  pressiire 
that  the  weight  of  the  bedclothes  in  a  severe  case  cannot  be  borne. 
The  patient  lies  on  his  back  with  his  legs  di'awn  uj)  to  relax  the 
abdominal  parietes,  his  breathing  being  entii-ely  thoracic.  The 
abdomen  is  at  first  hard  owing  to  the  spasmodic  contraction  of  the 
muscles,  but  soon  becomes  distended, andjfcympanitic,  the  j)aralysis 
of  the  muscular  coat  of  the  intestines  allowing  them  to  become 
inflated  with  gas.  Where  the  peritonitis  is  the  result  of  perforation 
the  free  gas  in  the  peritoneal  cavity  may  efface  completely  the 
liver  dulness.  Later,  as  effusion  occurs,  the  abdomen  becomes 
dull  in  the  flanks.  The  general  symptoms  are  obstinate  vomit- 
ing, usually  constipation,  hiccough,  a  furred,  diy,  and  brown 
tongue,  a  small,  quick  (140  to  160),  and  wiry  pulse,  and  exhaustion 
and  collapse.  The  temperatui^e  may  register  103°  or  104°,  but  it 
generally  falls  before  death,  or  may  remain  little,  if  at  all,  raised 
throughout. 

The  treatment  may  be  divided  into  the  preventive  and  the  cura- 
tive. Preventive  treatment  consists  in  the  promj)t  removal,  where 
practicable,  of  the  conditions  which,  if  allowed  to  continue,  are 
virtually  certain  to  be  followed  by  inflammation ;  and  subse- 
quently in  keeping  the  patient  at  absolute  rest,  and  allowing 
nothing  to  be  taken  by  the  mouth  save  small  quantities  of  ice 
3r  hot  water.  By  most  surgeons  opium  in  small  and  repeated 
loses  is  given;  but  by  others  the  ch'ug  is  only  used  if  there  is 
nuch  pain,  as  it  tends  to  restrain  absorjDtion  from  the  j^e^ritoneal 
surface,  and  cxci-etion  from  the  intestines.  On  the  first  signs  of 
)eritoiiitis,  a  turjK'ntine  enema  and  a  saline  purgative  (mag.  sulph. 
^liL^^^y-  J^'^ -giveiij  with  a  view  to  causing  the  absorption  of  any 
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serum  that  may  have  collected  in  the  peritoneum.  This  treatment 
is  advancing  in  favour,  but  it  should  be  borne  in  mind  that  it 
ought  never  to  be  employed  when  there  is  any  serious  obstruction 
in  the  intestine,  or  where  the  peritonitis  is  due  to  perforation ; 
in  such  cases  it  could  only  do  harm.  Where  the  abdomen  has 
been  closed,  as  after  an  ovariotomy,  the  w(mnd_jimy_aL-,tii^ 
be  ojpened  with  advantage,  the  peritoneum  washed  out  and  a  glass 
drainage-tube  inserted.  In  the  way  of  curative  treatment  the  only 
chance  for  the  patient,  where  the  inflammation  depends  on  such 
causes  as  those  above  mentioned,  is  at  once  to  freely  oj^en  the 
abdomen,  deal  with  any  wounded  viscus  in  the  way  already 
described,  let  out  the  gas  from  each  distended  coil  by  puncture 
with  a  fine  trocar  and  cannula,  and  the  faeces  through  a  temporary 
incision,  thoroughly  irrigate  the  peritoneal  cavity,  and  establish 
a  free  drain.  Exhaustion  and  collapse  should  be  met  by  strych- 
nine and  brandy  before  the  oj^eration,  and  afterwards  by  warmth, 
stimulants  and  nutrient  enemata.  The  injection  of  normal  saline 
solution  into  the  veins  has  been  recently  tried  with  success.  It 
raises  the  blood  pressure,  causes  the  elimination  of  the  toxins 
circulating  in  the  blood  by  the  skin  and  bowels,  and  dilutes  those 
that  remain  in  the  circulation.  In  the  local  variety,  leeches  fol- 
lowed by  hot  fomentations  and  turpentine  stupes,  may  be  employed, 
whilst,  should  suppui'ation  occur,  the  pus  should  be  cautiously  let 
out. 

INJURIES  OF  THE  PELVIS. 

Fractures  of  the  pelvis. — Cause. — Nearly  always  severe  and 
direct  violence,  as  the  passage  of  the  wheel  of  a  heavy  van,  or  a 
crush  between  the  buffers  of  railway  carriages.  The  acetabulum, 
however,  especially  in  old  people,  may  be  fractured  from  a  fall  on 
the  great  trochanter,  or  its  rim  may  be  chij^ped  off  in  conjunction 
with  dislocation  of  the  hip. 

State  of  thejMrts. — The  injmy  may  be  localized  to  the  acetabulum, 
or  to  the  ramus  of  the  pubes  or  ischium ;  or  merely  the  anterior 
superior  iliac  spine  or  the  crest_of  __the  ilium  may  be  splintered  off. 
When  the  result  of  a  crush,  the  injury  is  generally  more  severe, 
the  line  of  fracture  often  extending  through  the  ramus  of  the 
pubes  or  ischium,  and  thence  backwards  through  the  ilium  near 
the  sacro-iliac  synchondrosis,  thus  detaching,  as  it  were,  one  side 
of  the  pelvis  from  the  other.  Or  the  fracture,  as  shown  in 
Eig.  162,  may  extend  in  various  directions,  more  or  less  smashing 
both  the  false  and  true  pelvis.  At  times  the  injury  may  bo  limited 
to  a  separation  of  the  2mbic  S7m2)hysis  or  of  the  siicro-iliac  sym- 
physis,  or  even  of  both,  when  it  is  ypoken  of  as  diHloca-timi  of  the 
innominate  bone.    The  fracture  owes  its  importance  to  the  liability 
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of  the  pelvic  viscera  to  be  injured.  Thus  the  bladder  is  not  infre- 
quently ru2)tured  ;  or  the  urethra  torn  across  by  a  fragment  of  the 
pubic  arch  ;  or  the  rectum  or  intestines  lacerated  when  the  sacrum 
or  the  venter  of  the  ilium  is  implicated. 

Signs. — The  history  of  the  accident,  and  2ierhaps  the  mark  of  a 
wheel  across  the  lower  part  of  the  body,  will  commonly  direct 
attention  to  the  possibility  of  a  fracture.  On  grasj^ing  the  crests 
of  the  ilia  firmly,  preternatural  mobility  or  crej^itus  may  be  dis- 
covered and  pain  2)roduced,  whilst  the  patient  is  usually  unable 
to  walk  or  to  turn  himself  in  bed  without  great  suffering.  A 
displaced  fragment  may  sometimes  be  felt  through  the  vagina  or 
rectum.  There  is  usually  considerable  shock,  and  where  any  of 
the  viscera  have  been  ru^itured,  commonly  severe  collapse.  (8ee 
Rupture  of  Bladder,  Urethra,  &c.) 

Treatment. — As  the  bone  readily  unites,  little  beyond  kee^nng  the 


Fjg.  162. — Fracture  of  the  pelvis.     (liryant's  Surgery. ) 

)arts  at  rest  and  in  apposition  is  required.    This  may  be  done  by 
qiplying  a  flannel  baiulage  hrinly  roiuid  the  pelvis  and  confining 
he  patient  to  bed  for  throe  to  tiye  weeks,  according  to  the  severity 
the  fracturer"  AVliere  there  has  been  much  crushing  a  gutta- 
)ercha  or  poroplastic  felt  sliield  should  be  moulded  to  the  pelvis 
nd  hip  of  the  affected  side  to  prevent  any  movement  of  the  frag- 
ents  by  the  use  of  the  joint.    In  any  case  a  catheter  should  be 
assed  in  order  to  make  sure  that  the  urinary  apparatus  is  not 
jured. 

Fracture  of  the  acttahuluin. — A  word  or  two  in  addition  may  be 
lid  of  this  form  of  fracture  of  the  i)elvis.  The  rim  of  the  acetabu- 
m,  generally  the  posterior  and  upper  2>art,  may  be  broken  off 
some  forms  of  dislocation  of  the  femur_on  to  the  dorsum  ilii. 
sides  the  ordinary  sym2)toms  of  the  dislocation,  crepitus  will 
nerally  be  detected  on  manipulation,  and  the  head  of  the  femur 
lL^i£iE.S2:^-2.^^     lii6_§Lcetabuluin.   Or  the  fracture  may  extend 
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through  the  floor  of  tlio  acotabiiluiii,  the  head  of  the  bone  being 
even  diiyen  prh  is.    C'roi^tus  may  then  15e  detectecT;  or 

the  head  of  the  bone  may  be  immovably  fixed  and  the  limb 
shortened.  Pain  is  j^resent  on  movement  or  on  attempting  to  stand 
on  the  limb,  also  sometimes  on  pressing  on  the  pubes.  Treatment. 
— Extension  may  be  made  by  a  long  splint,  or  by  a  stirrup,  weight, 
and  pulley. 

EuPTURE  OF  THE  BLADDER  Can  Only  occur  wikQlLJ^ie  ^vL^jcmis 
full.  It  may  then  be  due  to  a  blow  or  kick  upon  the  abdomen, 
and  is  a  frequent  comjilication  of  fracture  of  the  pelvis.  Eup- 
ture  is  seldom  due  to  over-distension  consequent  upon  urethral 
stricture,  as  the  walls  of  the  bladder  are  then  generally  thickened 
and  thereby  rendered  caj^able  of  resisting  the  pressure  of  the 
contained  urine.  Under  these  circumstances  it  is  commonlvLthe 
urethra  behind  the  stricture  that  gives  way. 

Std  te  of  th  e  pa  rts .  — The  rupture ,  which 
is  usually  .vertical,  may  extend  through 
^  the  posterior  part  ( )f  the  bladder,  the  urine 

, .       ^    esca2)ing  into_  the  peritoneal  cavity;  or 
i'  ^-   -        -  through  the 

f.'l         ^  anterior  part 

the  urine  then 
being  extrava- 
sated  ijQto„.the 
loose  cellular  tis- 
Fig.  163.  Fi-  164.  sueof  tliepeJjiis.  I 

Figs.  163  and  164.— Method  of    applying  Lembert's    In    the  former 
suture  in  ruptured  bladder.  (After  Sir  W.  MacCormac. )    case,  whichis  the 

more  common, 

acute  peritonitis  is  generally  set  up  sooner  or  later,  according  to 
the  condition  of  the  urine,  and  is,  as  a  rule,  fatal  in  a  few  days. 
In  the-  latter,  diffuse  cellulitis  commonly  occurs,  the  patient 
succumbing  either  to  septic  poisoning  from  the  absorption  of  the 
products  of  putrefaction,  or  to  the  extension  of  the  inflammation  to 
the  peritoneum. 

Signs. — Intense  collapse  following  a  blow  over  the  abdomen  or  a 
severe  injury  of  the  pelvis,  combined  with  the  fact  that  on  passing 
a  catheter  (as  should  always  be  done  in  such  a  case)  no  urine  but 
only  a  little  blood  escapes,  whilst  the  j^atient  states  that  the  bladder 
was  full  at  the  time  of  the  accident,  or  at  least  that  he  had  passed 
no  water  for  several  hours  previously,  should  lead  us  to  infer  that 
the  bladder  is  ruptured.  The  catheter,  moreover,  may  at  times  be 
felt  to  be  grasped  by  the  empty  bladder,  and  to  slip  through  the 
rent  in  its  walls  ;  the  point  may  then  be  detected  more  plainly  than 
natural  through  the  front  of  the  abdomen,  and  blood-stained  unne 
may  flow.     The  flow,  however,  is  not  continuous,  but  yaries  witt 
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respiratioii.  If  the  urine  has  had  time  to  collect  in  the  peritoneum, 
a  sensation  of  fluid  in  the  abdomen  may  be  detected  on  palpation. 
Later,  symptoms  of  peritonitis  or  of  pelvic  cellulitis  will  pro- 
bably supervene.  Diagnosis. — The  signs,  however,  are  not  always 
obvious.  Thus,  there  may  be  neither  collajDse  nor  pain  ;  or,  again, 
on  passing  a  catheter,  several  ounces  of  clear  urine  may  escape 
owing  to  urine  having  collected  in  the  bladder  in  consequence  of 
the  rent  being  small  or  valvular,  or  blocked  by  a  portion  of  intes- 
tine. If  in  doubt,  ten  or  twelve  ounces  of  some  antiseptic  fluid 
m^  bo  injected  into  the  bladder,  when,  if  no  rupture  exists,  the 
bladdor  will  I'iso  out  of  the  pelvis  as  during  ordinary  distension, 
and  the  same  quantity  should  flow  out  again  through  the  catheter. 
Or  the  bladder  may  be  inflated  with  air  or  hydrogen :  if  there 
is  an  intra-peritoneal  ruj)ture  the  abdomen  becomes  distended  and 
the  liver  dulness  lost;  if  the  bladder  is  sound  a  localized  tym- 
panitic tumour  rises  from  the  pelvis.  In  a  case  of  ruptured 
bladder  recently  under  my  care  the  signs  were  obscure  and  the  fluid 
test  was  not  conclusive.  Injection  of  a  few  cubic  inches  of  air  by 
the  aid  of  the  rubber  ball  of  an  ether-freezing  microtome  set  the 
diagnosis  completely  at  rest.  The  conclusions  drawn  from  the 
experience  of  this  case,  the  first  in  which  the  test  has  been  applied, 
are — 1,  a  few  cubic  inches  of  air  is  sufficient;  2,  only  very  moderate 
pressure  need  be  used  ;  and  3,  the  introduction  of  air  gives  rise  to 
profound  shock,  which  x^asses  off  as  soon  as  the  abdomen  is  opened 
and  the  air  let  out.  Th_e  adr-test  will  probably  enable  the  diagnosis 
to  be  drawn  between  an  intra-  and  extra-joeritoneal  rupture,  since 
in  the  latter  emphysema  of  the  connective  tissue  instead  of  dis- 
tension of  the  peritoneum  would  probably  be  produced. 

Treatment. — The  following  are  the  chief  plans  of  treatment  that 
have  been  adopted : — 1.  The  retention  of  a  soft  catheter  just  within 
the  bladder.  2.  Washing  out  the  bladder  and  adjoining  jDortion 
of  the  peritoneal  cavity  with  an  antiseptic  solution  by  a  catheter 
passed  through  the  rent  in  the  viscus.  3.  Washing  out  and  drainage 
through  an  incision  in  the  perineum.  4.  Opening  the  abdomen, 
sewing  up  the  rent  in  the  bladder,  and  washing  out  the  lower  portion 
of  the  peritoneal  cavity  if  the  rupture  is  intra-j)eritoneal.  Of  these 
methods  the  last,  provided  every  care  is  taken  to  ensure  perfect 
closure  of  the  rent  in  the  bladder  and  thorough  cleansing  of  the 
peritoneum  by  irrigation,  holds  out,  in  the  intra-peritoneal  rupture, 
the  best  prospect  of  success.  Many  cases  have  now  been  treated 
successfully  in  this  way ;  amongst  the  first  of  these  may  be  men- 
tioned, two  by  Sir  William  MacCormac,  one  by  Mr.  Holmes,  and 
two  by  myself.  In  sewing  up  the  bladder  the  peritoneal  surfaces 
should  be  brought  into  contact  by  Leinbort's  sutures  (i'igs.  163,  164), 
which  should  not  pass  through  the  mucous  membrane.  And  one 
suture  at  least  should  be  placed  beyond  the  angles  of  the  wound 
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SO  as  to  prevent  leakage  at  these  spots  (Fig-.  163).  After  the  rent 
has  been  closed  a  coloured  antiseptic  fluid  (in  both  my  cases  I  used 
milk)  should  be  injected  into  the  bladder  to  make  sure  that  the 
viscus  is  watertight.  A  catheter  shouH  nqt_be  tied  in,  for  fear  of 
its  inducing  septic  changes  in  the  urine,  but  the  patient  should 
be  made  to  regularly  empty  his  bladder  every  four  hours  to 
guard  against  over-distension  and  the  giving  way  of  the  sutures. 
When  the  margins  of  the  rent  are  too  lacerated  to  admit  of 
coaptation,  along  drain  tube  should  be  inserted  in  the  bladder,  and 
the  peritoneal  cavity  around,  after  being  cleansed,  packed  with 
iodoform  gauze.  When  it  is  not  clear  whether  the  rupture  is 
intra-  or  extra-peritoneal,  the  fundus  of  the  bladder  should  be 
exposed  before  opening  the  reflection  of  the  peritoneum.  Extra- 
peritoneal rupture  should  be  treated  by  a  free  incision  in  the 
perineum,  or  above  the  pubes,  and  an  antiseptic  cbain.  Nothing, 
as  a  rule,  should  be  given  by  the  mouth  for  the  first  twelve  or 
twenty-foiu  hours.  Where,  however,  there  is  extreme  collapse, 
stimulants  may  be  cautiously  administered.  As  in  other  peri- 
toneal cases  opium  should  only  be  used  if  there  is  pain. 

EuPTURE  OF  THE  URETHRA  is  a  serious  injury,  as  it  exposes 
the  patient  not  only  to  the  inimediate  danger  of  extravasatiQn  of 
urine,  but  also  to  the  lifelong  trouble  of  a  traumatic  stricture.  It 
is  generally  caused  by  a  kick  on  the  periiieum',  a  fall  astride  a 
joist  or  rail,  or  the  displacement  of  a  fragment  of  the  pubic 
arch  in  fracture  of  the  pelvis.  The  urethra  may  also  give  way 
behind  an  old  stricture  while  the  patient  is  strainingukL.£iapiy.iiis 
bladder. 

State  of  the  parts. — The  rupture  usually  occurs  where  the  urethra 
passes  under  the  2^u.bic  arch,  i.e.,  either  just  in  front  of  or  just 
behind  the  triangular  ligament.  In  the  former  situation  urine  and 
blood  will  be  extravasated  in  the  perineum ;  in  the  latter,  about  the 
neck  of  the  bladder.  As  the  triangular  ligament,  however,  is 
generally  torn,  some  urine  will,  as  a  rule,  in  the  latter  case  also 
pass  forward  into  the  perineum.  The  m^ethra  may  be  completely 
torn  across,  or  the  rupture  may  only  be  ]3artial,  the  upj^er  wa!ll 
escaping. 

The  signs  are  usually  quite  obvious.  Together  with  the  history 
of  an  accident,  there  will  be  pain,  swelling,  and  ecchymosis  of  the 
perineum,  and  escape  of  blood,  often  in  considerable  quantities, 
from  the  urethra.  The  patient  is  unable  to  pass  water,  and  any 
attempt  to  do  so  merely  forces  more  urine  into  the  tissues  of  the 
perineum  and  gives  pain.  On  trying  to  pass  a  cathetei'  some 
obstruction  is  generally  met  with,  and  will  often  prove  insur- 
mountable ;  but  if  the  catheter  is  finally  passed,  clear  urine  will 
escape.  These  signs  distinguish  it  from  ruj^turod  bladder,  in  which 
injury  the  catheter  passes  easily,  but  as  a  rule  (although  the  bladder 
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is  said  to  have  boon  full  at  the  time  of  the  injury)  only  a  little  uriae 
flows.  In  mere  bruising  and  ecchymosis  of  the  perineum  the  catheter 
will  pass  easily,  and  there  is,  as  a  rule,  no  escape  of  blood  from  the 
urethra. 

Treatment. — ^In  slight  cases  in  which  there  is  probably  a  mere 
bruising  of  the  urethra  and  no  retention  of  urine,  all  that  is 
necessary  is  rest  in  bed  and  careful  watching  for  any  sign  of  extra- 
vasation in  the  perineum.  If  there  is  retention  a  soft  catheter 
should  be  passed  if  possible ;  if  not,  a  gum  elastic  or  a  silver  one, 
and  in  any  case  tied  in.  Failing  to  pass  a  catheter  or  extravasa- 
tion of  urine  in  any  quantity  having  already  occurred,  a  silver 
catheter  should  be, passed  down  to  the  obstruction,  and  a  free 
incision  through  the  middle  line  of  the  perineum  made  on  its 
point.  If  the  pi'oximal  end  of  the  torn  urethra  can  now  be  found, 
the  catheter  should  be  passed  through  it  into  the  bladder  and  tied 
in.  If  not  readily  discovered,  a  prolonged  search  for  it  need  not 
be  made,  as  with  a  free  incision  through  the  perineum  there  is  no 
danger  of  further  extravasation  of  urine.  Some  surgeons,  however, 
if  they  fail  to  find  the  proximal  end  of  the  urethra,  do  supra-pubic 
cystotomy  and  pass  the  catheter  from  the  bladder.  If  the  urethra 
isfound  only  2)artially  torn  across,  or  if,  though  completely  divided,  its 
ends  can  be  brought  together,  an  attempt  should  be  made  to  restore 
the  canal  by  suture  over  a  catheter,  the  external  wound  in  the 
I  perineum  being  then  united  by  deep  sutures.  The  catheter  should  be 
i  kept  in  for  a  week.  This  procedure  is  attended,  however,  with  some 
risk  of  extravasation,  and  could  hardly  be  done  where  extravasation 
had  already  occuiTed,  on  account  of  the  softened  condition  of  the 
tissues.  Should  a  fragment  of  the  pubic  arch  be  found  compress- 
ing the  urethra,  steps  must  be  taken  to  remove  it,  the  bladder 
in  the  meantime  being  aspirated  above  the  pubes  to  prevent 
further  extravasation  occurring.  "When  the  wound  in  the  peri- 
neum is  left  to  granulate  in  the  ordinary  way  a  silver  catheter, 
as  the  point  of  this  is  more  under  control  than  that  of  a  soft  one, 
should  be  passed  daily  during  the  healing  of  the  wound,  and  the 
patient  enjoined  subsequently  to  pass  one  for  himself  at  frequent 
intervals,  and  warned  that  if  he  neglects  to  do  so  a  stricture  will 
gradually  form. 

Injuries  of  the  rectum  occasionally  occur  from  falls  upon 
a  sharp-pointed  body,  or  incautious  attempts  to  pass  a  long  enema- 
tube  or  bougie.  Should  the  peritoneal  cavity  be  perforated,  death 
is  the  almost  invariable  consequence,  especially  if  any  mjectionhas 
been  thrown  into  the  peritoneum  before  the  mistake  is  discovered. 
Tre(itment.~-O^Qn\\\Q  the  abdomen,  flushing  out  the  peritoneum, 
3-nd  sewing  up  the  rent  in  the  gut,  holds  out  the  only  chance  of 
escape. 

Foreign  bodies  in  the  rectum. — Foreign  bodies  of  the  most 
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varied  descriptions  have  at  times  been  accidentally  or  inten- 
tionally introduced  into  the  rectum.  Eish-bones  that  have  been 
swallowed  not  infrequently  become  impacted  just  within  the  anus, 
there  giving  rise  to  much  irritation  or  pain,  and  often  causing  an 
ischio-rectal  abscess.  The  removal  of  some  of  these  bodies,  when 
of  large  size,  is  frequently  attended  with  considerable  difficulty, 
requiring  an  ansesthetic,  dilatation  of  the  sphincter,  and  the  use  of 
various  forceps,  or  even  the  passage  of  the  whole  hand.  In  a  case 
under  the  care  of  Mr.  Willett,  the  foreign  body,  a  Liebig's  extract- 
of-meat  jar,  could  not  be  removed  till  the  peritoneal  cavity  had  been 
opened  and  the  jar  forced  down  by  the  hand. 

Injuries  of  the  pudenda. — Contusions  and  wounds  of  all  kinds 
may  be  met  with,  and  require  no  special  remark  further  than : — 
that  ecchymosis  of  the  loose  cellular  tissue  is  often  extensive ;  that 
wounds,  though  apt  to  be  attended  with  considerable  haemorrhage 
from  the  great  vascularity  of  the  parts,  on  this  account  also  heal 
very  readily;  and  that  serious  consequences  from  such  injuries 
are  exceedingly  rare. 

Hematoma  of  the  labia  majora  sometimes  occurs  from  injury, 
especially  during  pregnancy  or  parturition,  the  parts  being  congested 
at  those  times.  The  tumour  may  attain  a  large  size,  owing  to  the 
laxity  of  the  tissues.  The  blood  generally  becomes  absorbed,  but 
suppuration  may  occur  or  the  blood  become  encysted.  The  appli- 
cation of  ice  will  generally  control  the  haemorrhage.  Ahsematoma 
should  on  no  account  be  opened  unless  suppuration  takes  place, 
when  a  free  incision  will  be  required. 

Wounds  of  the  vagina  perhaps  more  frequently  fall  under  the 
care  of  the  obstetrician  than  of  the  surgeon.  The  surgeon,  how- 
ever, may  be  called  upon  to  arrest  haemorrhage  from  this  canal, 
consequent  upon  laceration  inflicted  by  falling  upon  some  sharp 
object,  or  the  introduction  of  a  foreign  body.  Washing  out,  the 
application  of  ice,  or,  if  necessary,  careful  plugging  with  antiseptic 
gauze  or  with  cotton  wool  soaked  in  perchloride  of  iron,  will  usually 
suffice. 

Perforation  of  the  walls  of  the  vagina,  with  injury 
of  the  bladder,  peritoneum,  or  intestines,  is  the  occasional  result 
of  wounds  of  the  vagina,  and  is  usually  fatal.  The  vagina 
should  be  washed  out  and  the  wound  plugged  with  strips  of  iodo- 
form gauze. 

Foreign  bodies  in  the  vagina. — Pessaries  that  have  been  in- 
troduced and  forgotten  by  the  patient,  or  possibly  without  her 
knowledge,  are  the  foreign  bodies  most  frequently  found  in  the 
vagina,  but  various  other  articles  have  at  times  been  met  with. 
Their  long  retention  here  is  often  productive  of  a  foul-smelHng 
discharge,  and  may  lead  to  the  perforation  of  the  walls  of  the 
rectum  or  bladder  and  an  incurable  fistula. 


EITPTUEED  PEEIXEITM. 


405 


Foreign  bodies  m  the  female  urethra  and  bladder.— 
Hair-pins  introduced  with  the  bent  end  forwards,  are  not  in- 
frequently pushed  up  the  urethra  into  the  bladder,  where,  if 
allowed  to  remain,  they  become  encrusted  with  phosphates,  and 
give  rise  to  symptoms  of  stone.  The  urethra  should  be  dilated,  and 
the  sharp  ends  of  the  hair-pin  grasped  by  forceps,  snared  in  a  tube, 
or  in  some  such  way  removed. 

EuPTURED  PERINEUM  occasionally  occurs  during  first,  and 
especially  instrumental  labours.  There  may  be  a  mere  rent  in  the 
fourchette  ;  or  the  rupture  may  extend  from  the  vagina  through 
the  sphincter  ani  into  the  rectum,  and  involve  more  or  less  of  the 
recto-vaginal  septum. 

Symptoms. — A  rupture,  when  slight,  gives  rise  to  no  special 
trouble ;  but  when  more  extensive,  there  may  be  some  prolapse  of 
the  posterior  wall  of  the  vagina  with  the  contiguous  wall  of  the 
rectum  (redoceh),  or  of  the  anterior  wall  of  the  vagina  and  the  part 
of  the  bladder  in  contact  with  it  (ci/sfocelr),  and,  perhaps,  some 
prolapse  of  the  uterus.  There  may  also  be  frequent  micturition, 
and^when  the  sphincter  ani  is  involved,  occasional  incontinence_of 
fseces.  If  the  perineum  is  not  sewn  up  immediately  after  the 
rupture  the  anterior  end,  i.e.,  the  vaginal  mucous  membrane,  unites 
with  the  posterior  end,  i.e.,  the  rectal  mucous  membrane,  so  that 
I  the  union  of  the  sides  is  prevented  and  they  remain  wide  apart, 
j  On  viewing  an  old  ruptured  perineum,  therefore,  a  transverse  ridge 
marks  the  lower  end  of  the  recto-vaginal  septum  where  the  vaginal 
and  rectal  mucous  membranes  have  come  into  contact. 

Treatment. — An  attempt  to  unite  the  parts  should  always  be 
made  immediately  after  the  rupture  by  sewing  up  first  the  mucous 
membrane  of  the  vagina,  then  that  of  the  rectum  and  lastly  the 
skin  of  the  perineum  by  sutures  inserted  deeply.  Should  this  fail, 
a  plastic  operation  should  not  be  undertaken  until  the  vaginal 
discharge  has  ceased,  the  child  been  weaned,  and  the  general  health 
restored.  The  patient  in  the  meantime  should  not  be  allowed  to 
walk  about,  for  fear  of  a  prolaj^se  of  the  parts.  The  bowels 
having  been  cleared  by  an  aperient,  and  the  rectum  on  the 
morning  of  the  oi^eration  by  an  enema,  the  patient  should  be 
placed  in  the  lithotomy  j)osition,  and  the  skin  dissected  off  from 
the  sides  of  the  fissure,  and  the  mucous  membrane  from  the  recto- 
vaginal septum,  so  as  to  leave  a  raw  surface  of  the  size  and  shape 
shown  in  Fig.  165.  The  skin  and  mucous  membrane  should  not 
be  cut  away  as  shown  in  the  figure,  but  reflected  towards  the 
vagina.  Care  should  be  taken  that  the  tissues  are  clean  cut,  and 
that  the  raw  sui-face  of  the  recto-vaginal  septum  is  at  least  an  inch 
broad,  so  that  immediate  and  firm  union  when  the  parts  are  brought 
together  may  be  obtained.  Three  or  more  deep  sutures,  consisting 
of  strong  silkworm-gut,  should  be  introduced  by  means  of  a  jDerineal 
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needle.  The  first  should  be  passed  about  an  inch  from  the  margin 
of  the  ruptui-e  deeply  through  the  recto-vaginal  septum,  and, 
if  the  sphincter  is  ruptured,  through  its  stump,  and  out  at  the 
corresponding  spot  on  the  opposite  side.  The  next  two  sutures 
should  be  passed  in  the  same  way,  only  not  through  the  septum. 
Fig.  165  shows  the  appearance  presented  by  the  sutui^es  when  in 
situ  and  ready  for  tying.  The  posterior  suture  should  be  first 
secured.  Superficial  sutures,  after  the  fissure  has  been  drawn 
together  by  the  deep,  should  be  used  to  keep  the  edges  of  the  skin 
in  contact.  If  there  appears  to  be  any  tension,  "incisions  of 
relief"  may  be  made  through  the  skin  on  either  side.  Another 


Fig.  165. — Operation  for  ruijtured  perineum. 

method  consists  in  making  incisions  like  the  letter  II,  the  transverse 
splitting  the  recto-vaginal  septum  and  the  longitudinal  extending 
along  the  sides  of  the  vulva  and  anus.  If  the  vaginal  mucous 
membrane  is  now  drawn  well  forwards  and  that  of  the  rectum 
backwards,  the  wound  is  restored  to  the  state  it  was  in  immediately 
after  the  rupture.  Sutures  may  now  be  inserted  as  in  a  recent 
case,  except  that  the  perineal  sutures,  and  especially  the  hindermost 
one  ("  the  purse-string  suture  "),  must  be  inserted  more  deeply  in 
order  to  pull  down  the  recto-vaginal  septum  and  so  restore  again 
the  perineal  body.  This  method  has  the  advantage  that  no  tissue 
is  pared  away.  After-treatment. — The  patient  should  lie  perfectly 
quiet  on  her  back  with  the  legs  tied  together,  and  the  knees  over  a 
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pillow,  and  should  keep  her  bed  for  at  least  three  weeks.  The 
urine  should  be  passed  on  the  hands  and  knees  or  be  drawn  off  by 
the  catheter.  Some  surgeons  keep  the  bowels  confined  for  three 
days  to  ensure  rest  to  the  wound,  but  as  the  ffecal  relief  may  then 
endanger  the  adhesions,  it  is  perhaps  better  to  ensure  a  soft 
daily  motion  by  gentle  laxatives.  The  deep  sutures  should  be 
removed  at  the  end  of  a  week  or  ten  days,  the  i^arts  in  the  mean- 
while being  kept  clean  by  gentle  syringing  with  an  antise23tic 
lotion.  Where  the  posterior  or  anterior  wall  of  the  vagina  is 
much  prolapsed,  a  wedge-shaped  piece  of  mucous  membrane  may 
be  removed,  and  the  edges  of  the  incision  brought  together  by 
suture. 

Injuries  of  the  scrotum  and  testicle. — Wounds  of  the 
scrotum  and  penis  are  rare.  They  readily  heal  in  consequence  of 
their  abundant  blood-supply.  Contused  wounds  of  the  scrotum  are 
often  attended  with  much  extravasation  of  blood,  giving  the  parts 
a  black  and  swollen  appearance,  and  are  apt  to  be  followed  by 
sloughing.  Should  such  threaten,  free  incisions  must  be  made. 
Extravasation  of  blood  into  the  tunica  vaginalis  {hcematoceh),  and 
inflammation  of  the  testicle  [orchitis),  both  of  which  may  follow  a 
blow  or  other  injury  of  the  parts,  are  described  under  Diseases  of 
the  Testicle. 

Fracture  and  dislocation  of  the  penis  are  of  very  rare 
occurrence. 

Ligature  of  the  penis. — A  piece  of  string  is  sometimes  tied 
round  the  penis  by  children  either  in  play,  or  to  prevent  themselves 
wetting  the  bed.  Great  swelling  in  front  of  the  constriction  ensues, 
and  if  the  cause  is  not  recognized  and  removed,  the  string  will  soon 
cut  deeply  into  the  penis,  and  may  even  divide  the  urethra. 

Foreign  bodies  in  the  male  urethra  and  bladder. — Pieces 
of  slate-pencil,  beads,  and  the  like,  are  sometimes  passed  by  boys 
or  the  insane  into  their  urethra,  and  not  infrequently  a  piece  of  wax 
bougie,  or  damaged  gum-elastic  or  black  catheter,  is  broken  oil 
during  catheterization.  An  attemjDt  should  be  made  to  remove  the 
foreign  body  by  manipulation  with  the  fingers,  or  by  the  introduction 
of  various  urethral  forceps,  or  by  asking  the  patient  to  first  close  the 
meatus  with  the  finger  and  thumb,  to  make  a  forcible  attempt  to 
pass  water,  and  then  suddenly  to  let  go.  If  the  forceps  are  used 
the  m-ethra  should  be  grasped,  if  practicable,  behind  the  foreign 
body,  lest  it  be  pushed  back  into  the  bladder.  These  means 
failing,  it  may  Ix'  ])ushc(.l  back  into_the_bl;i(ldcr,  broken  up  by  a 
li^k^^iL^xJil^il-  out  by  the  evacuator^  or,  if  soft,  grasped  with 

th^^lilhotrita  and  extracted  whole.  I  have  frequently  removed  a 
piece  of  soft  catheter  in  this  way.  If  it  cannot  be  pushed  into  the 
bladclmxil  must  be  sjitjlQjOiJLUiQn  and  extracted  through  an  incision 
in  the  middle  line  of  the  urethra.   A  pin  introduced  head  first  should 
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have  the  point  thrust  out  through  the  skin  up  to  the  head.  The 
head  can  thus  be  reversed,  and  may  so  be  pushed  out  through  the 
meatus.  If  a  foreign  hodi/  is  allowed  to  remain  in  the  urethra  it 
becomes  encrusted  with  j^hosphates,  and  gives  rise  to  symptoms 
of  impacted  calculus  (which  see).  Foreign  bodies  in  the  bladder 
soon  become  encrusted  with  phosphates  and  cause  symptoms  of 
stone  (see  Stone  in  the  UretJtraa  and  Bladder). 

INJURIES  OF  THE  IIPPER  EXTREMITY. 

Bruises,  contusions,  burns,  scalds,  and  frostbites  of  the 
upper  extremity  requii^e  no  special  remarks. 

Sprains  of  the  joints  of  the  upper  extremity,  especially  of  the 
wrist,  are  very  common.  Rest,  the  application  of  cold,  and  in  the 
case  of  the  thumb,  wrist,  or  elbow,  a  wet  bandage  followed  by 
massage  and  friction  with  a  stimulating  liniment,  is  the  usual 
treatment.  A  sprain,  however  slight,  should  never  be  neglected, 
as  inflammation  in  or  around  the  joint  may  ensue,  leading  to 
fibrous  ankylosis,  adhesion  of  the  tendons  to  their  sheaths,  &c. 
See  Sprains,  p.  117. 

Sprains  of  the  muscles,  causing  tenderness,  slight  swelling, 
and  j)ain  on  movement,  are  not  infrequently  met  with  after  hard 
rowing  or  other  excessive  exercise. 

Rupture  of  muscles  and  tendons,  especially  the  pectoralis 
major,  the  rectus  femoris,  and  the  long  tendon  of  the  bicejjs,  are 
not  uncommon  accidents.  The  last  may  occui'  duiing  any  sudden 
involuntary  action,  and  may  be  known  by  sudden  j^ain,  loss  of 
power,  and  a  gap  in  the  course  of  the  long  tendon,  whilst  the  inner 
head,  on  putting  the  muscle  into  action,  forms  a  prominent  lump. 
Little  or  nothingrcan  be  done  in  the  way  of  treatment. 

Wounds  of  all  kinds  are  very  common.  Wounds  of  the  palm 
only  need  special  comment. 

Wounds  of  the  palm  are  frequently  attended  with  severe  and 
troublesome  haemorrhage  from  either  the  su2)erficial  or  deej)  arch. 
When  the  wound  is  clean  cut  the  bleeding  vessel  may  be  tied  in  the 
usual  way  ;  but  when  it  is  of  a  punctui^ed  character  an  Esmarch's 
bandage  should  be  applied,  and  the  wound  having  been  carefully 
enlarged  the  vessel  should  be  sought  and  both  ends  tied.  If  the 
dissection  is  neatly  performed  with  strict  antiseptic  precautions 
much  less  harm,  if  any,  will  be  done  than  was  often  caused  by  the 
now  antiquated  graduated  compress.  If,  Jhe_  patient  is  not  .  seen 
until  the  palm  has  become  infiltrated  and  sloughy  through„iJie 
use  of  a  compress,  the  brachial  artery  should  be  tied.  The  anas- 
lomosis  through  the  interosseous  and  carpal  arteries  is  so  free 
that  ligature  of  the  radial  and  ulnar  is  not,  as  a  rule,  sufficient  to 
stop  the  bleeding. 
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Needle  in  the  palm. — It  is  not  infrequent  for  a  needle  to  run 
into  the  hand  and  be  broken  off.  If  it  can  be  felt  it  should  be 
cut  down  upon  and  extracted  with  forceps,  care  being  taken  not 
to  push  it  in  further,  and  so  lose  it  in  the  attempt.  If  it  cannot 
be  felt,  its  situation  should  be  determined  by  the  x  rays,  and  with 
the  skiagraph  in  front  of  him,  the  surgeon  should,  avoiding  impor- 
tant structures,  expose  the  needle  and  remove  it.  An  Esmarch's 
bandage,  and  of  course  the  strictest  antiseptic  precautions,  should 
be  used. 

In  smashes  of  the  hand  requiring  operative  interference,  the 
thumb  and  as  many  fingers — indeed  as  much  of  the  hand — as 
possible,  should  be  saved. 

Dislocations  of  the  Upper  Extremity , 

Dislocations  of  the  clavicle. — I.  The  stcrjial  end  may  be  dis- 
located, 1,  fxnjwards  ;  2,  iipw_a.i:ds  ;  and,  3,  Imckwards.  The  forward 
variety  is  the  most  frequent;  the  uj^ward  is  very  rare.  Cause. — 
)rwar(l  and  the  upward  dislocations  are  produced  by  indirect 
violence,  such  as  a  blow  or  fall  ujDon  the  fro7it  or  top  of  the  shoulder; 
the  backward  variety  either  directly  by  force  applied  to  the  sternal 
end,  or  indirectly  by  a  blow  or  fall  on  the  hack  of  the  shoulder. 
Displacement. — In  the  forward  dislocation  the  end  of  the  bone  lies 
front  of  the  sternum,  in  the  upiuard  it  lies  in  the  suprasternal 
notch  touching  the  opjwsite  clavicle,  in  the  haclmmrd  between  the 
sternum  and  the  trachea.    Signs. — In  the  forward  dislocation  (Fig. 

66)  the  end  of  the  bone  can  be  felt  in  its  abnormal  situation,  and 
can  bo  distinguished  from  fracture  near  the  sternal  end  by  the 
length  of  the  clavicle  being  the  same  on  the  two  sides,  and  by  the 
absence  of  crejiitus.    The  upward  variety,  which  is  very  rare,  may 
be  diagnosed  in  the  same  way.    In  the  backward,  which  is  also 
rare,  there  is  a  depression  at  the  situation  of  the  stern o- clavicular 
joint,  and  there  may  be  dyspnoea,  dysphagia,  or  congestion  of  the 
head  and  face  from  pressure  on  the  trachea,  oesophagus,  or  veins  of 
the  neck.    Treatment. — The  forward  and  the  backward  dislocations 
an  generally  be  rsadil;^:.  J'educcd  b}^  simply  drawing  back  the 
shoulders,  the   knee,   if   necessary,  being  j^laced  between  the 
capulre.    In  the  forward  variety,  indeed,  I  have  always  found  the 
nd  of  the  clavicle  sink  into  its  place  on  laying  the  patient  on  his 
ack.    Eeduction  of  the   backward  variety  has  at  times  been 
mpossible,  and  excision  of  the  end  of  the  bone. has  been  necessary 
or  the  relief  of  the  severe  d3^spna'a  which  it  has  caused  by  its 
)ressure  on  the  trachea.    The  uj^ward  dislocation  may  be  reduced 
)y  placing  a  pad  in  the  axilla  to  act  as  a  fulcrum  and  pressing  the 
rm  to  the  side,  thus  drawing  the  clavicle  outwards.    Direct  pres- 
ire  should  at  the  same  time  be  aiij^bed  to  the  displaced  end.  All 
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forms  are  difficult  to  retain  in  position.  The  best  plan,  perhaps, 
is  to  keep  the  patient  constantly  on  his  back  for  three  weeks.  If, 
however,  he  will  not  consent  to  this  restraint,  an  endeavour  may 
be  made  to  retain  the  parts  in  as  good  a  position  as  possible  by  one 
of  the  many  methods  of  bandaging  described  in  the  special  works 
on  fracture.  I  do  not  mention  any  here,  as  I  have  never  seen  or 
found  any  of  them  of  any  avail. 

II.  The  acromial  end  may  be  dislocated  either,  1,  upwards; 
or,  2,  downwards.  Both  forms  are  rare,  but  the  upward  is  the 
least  so.  The  injuries  are  sometimes  spoken  of  as  dislocations 
of  the  scapula.  Cause. — Commonly  direct  violence  applied  to  the 
acromion.  The  signs  are  usually  obvious.  There  is  apparent 
lengthening  of  the  arm  with  depression  and  slight  flattening  of  the 
shoulder,  and  a  projection  in  the  region  of  the  acromio- clavicular 
joint  caused,  in  the  upward  form,  by  the  acromial  end  of  the 


Fig.  166. — Dislocation  of  the  sternal  end  of  the  clavicle  forwards. 
(Bryant's  Surgery.) 

clavicle,  and  in  the  doivnward  by  the  acromion  process.  In  the 
upward  variety  moreover  the  end  of  the  trapezius  stands  out  as  a 
prominent  ridge,  and  on  pressing  with  one  hand  on  the  shoulder 
and  with  the  other  on  the  elbow  the  articular  surfaces  are  brought 
into  apposition  and  pseudo- crepitus  can  be  obtained.  Red{ictionjB 
as  a  rule  easily  effected  by  di'awing  the  shoulders  well  backwards; 
but  it  is  difficult  to  retain  the  bones  in  position  in  con>sequonce  of 
the  peculiar  obliquity  of  the  articulation.  This  may  be  attempted 
by  placing  a  pad  over  the  joint  and  applying  a  strap  or  a  bandage 
over  the  shoulder  and  under  the  elbow,  and  then  bandaging  the 
arm  to  the  side.  I  have  seen  the  best _  results  from  rest  in  the 
horizontal  position  for  three  weeks;  few  patients,  however,  will 
submit  to  this,  nor  is  it  possibly  worth  theii'  while  to  do  so,  as  little 
inconvenience  attends  the  dislocation,  though  unreduced.  " 

Dislocation  of  the  shoulder  is  very  common,  a  fact  ex- 
plained by  the  shallowness  of  the  glenoid  cavity,  the  large  size  and 
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rounded  shaj^e  of  the  head  of  the  bone,  the  looseness  of  the  capsule, 
and  the  powerful  leverage  exerted  on  the  joint  by  the  arm  in  pro- 
tecting the  body  in  falls,  &c.  It  is  most  frequent  in  the  old  and 
middle-aged,  rare  in  the  young,  and  more  common  in  men  than  in 
women. 

Cause. —Falls  on  the  elbow  or  hand  with  the  arm  abducted; 
forcible  twists  of  the  arm ;  falls  or  blows  directly  upon  the 
shoulder ;  and  occasionally  muscular  action. 

Far/e^/es.— Dislocations  of  the  shoulder  may  be  classified  accord- 
ing to  the  position  of  the  head  of  the  humerus  into — 1,  forward  and 
slightly  downwards  [suhcQimiQul) ;  2,  downwards  and  slightly  for- 
wards [svjjglenoid) ;  3,  backwards  (siibspmoiis) ;  and  4,  forwards 
and  inwards  {sithclavimLar)  (Figs.  167,  168,  169,  and  170).  An 
upward  dislocation  {svlmcromial)  has  been  described,  but  this  form 
of  disj^lacement  is  more  generally  believed  to  be  the  result  of  chronic 
osteo-arthritis.  Other  and  rarer  varieties  have  also  been  described, 
but  appear  to  be  merely  modifications  of  those  above  enumerated. 

The  signs  common  to  all  the  varieties  in  addition  to  the  ordinary 
signs  of  dislocation,  viz.,  pain,  swelling,  immobility,  and  absence  of 
crepitus,  are — 1,  Ihittoning  of  the  shoulder  ;  2,  pixjniinence  of  the 
I  acromion  ;  3,  a  depression  beneath  the  acromion,  increased  when 
!  the  arm  is  raised;  4,  a  change  in  direction  of  the  axis  of  the 
humerus ;  5,  the  absence  of  the  head  of  the  bone  from  the  glenoid 
cavity,  and  its  presence  in  an  abnormal  situation ;  and  6,  alteration 
inthe^  length  of  the  limb  when  compared  with  that  of  the  opposite 
side.  In  doubtful  cases  the  following  tests  will  be  found  of  use  : — • 
1,  Hmmlton] shiest.  A  straight  edge  applied  to  the  outer  side  of  the 
arm,  can  only  be  made  to  touch  the  acromion  and  external  condyle 
at  the  same  time  when  the  head  of  the  humerus  is  absent  from  the 
glenoid  cavity ;  2,  Callaway'' s  test.  A  tape  passed  round  the  acromion 
and  under  the  axilla  will  measure  about  two  inches  more  on  the 
dislocated  than  on  the  sound  side ;  3,  i^li'jij(ts''sjest.  With  the  hand 
placed  on  the  opposite  shoulder,  the  elbow  in  a  dislocation  cannot 
be  made  to  touch  the  chest;  4,  Humi>hTy'' s  test.  If  the  great 
tul)erosity  of  the  humerus  can  be  felt  breath,  and  a  little  external 
to  the  acromion,  the  head  is  in  the  glenoid  cavity.  Occasionally  a 
dislocation  is  complicated  by  a  fracture,  and  an  accurate  diagnosis 
may  be  rendered  very  difficult.  In  such,  and  in  all  cases  where 
there  is  any  doubt,  the  position  and  condition  of  the  head  of  bone 
should  be  ascertained  by  the  rays,  and  a  further  examination,  if 
necessary,  should  be  subsequently  made  under  an  ansesthetic. 

The  suhcoraconl. — This  is  the  most  frequent  variety  of  dislocation 
of  the  shoulder  (Fig.  167).  The  head  rests  on  the  anterior  surface 
of  the  neck  of  the  scapula,  just  below  the  coracoid  process,  the 
groove  between  the  head  and  greater  tuberosity  resting  on  the 
anterior  margin  of  the  glenoid  cavity.    The  capsular  ligament  is 
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lacerated,  anteriorly  and  inferiorly,  or  detached  from  the  margin 
of  the  glenoid  cavity  in  front  and  below.  The  snbscapularis  is 
generally  raised  by  the  head  of  the  bone  from  the  scapula,  and  the 
suj)raspinatus,  infrasi:>inatus,  and  teres  minor  are  tightly  stretched. 


Fig.  169. 

ASui- spinous 

^'aO-  clavicular 

Figs,  167,  168,  169,  170. — Various  forms  of  dislocation  of  the  Lumerus. 
(Professor  Flower's  models.) 


Sometimes  the  muscles  are  torn  across  at  their  insertion,  or  the 
greater  tuberosity  is  detached,  the  muscles  remaining  entire. 
Under  these  circumstances  the  head  of  the  bone  rolls  inwards  so 
that  more  of  it  is  internal  to  the  coracoid  process,  a  condition 
described  by  Malgaigne  as  a  distinct  variety  [intracoracoid).  The 
long  head  of  the  biceps  is  generally  uninjured,  whilst  the  short  head 
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and  the  coraco-brachialis  and  the  axillary  artery  and  bracliial 
plexus  are  displaced  inwards  by  the  head  of  the  bone.  Special 
signs. — 1,  The  head  of  the  bone  can  be  seen  and  felt  in  its  abnormal 
situation;  2,  the  elbow  projects  slightly  backwards  and  away  from 
the  side ;  3,  the  arm  is  generally  shortened  or  unaltered  in  length ; 
occasionally  it  is  said  to  be  lengthened.  The  truth  appears  to  be 
that  there  are  all  grades  between  the  subcoracoid  as  here  described, 
in  which  there  is_undoubted  shortening,  and  the  next  form,  the 
subglenoid,  in  which  lengthening  as  undoubtedly  occurs. 

The~7i(bgie)(oid  is  the  next  most  common  variety.  The  head 
rests  on  the  inner  aspect  of  the  inferior  border  of  the  scapula,  below 
and  a  little  in  front  of  the  glenoid  cavity  (Fig.  168).  The  capsular 
ligament  is  ruptured  below.  The  supraspinatus,  infraspinatus, 
teres  minor,  and  subscapularis  may  or  may  not  be  torn.  The 
circumHex  nerve  is  especially  liable  to  be  compressed^producing 
temporary  or  even  permanent  j)aralysis  of  the  deltoid.  The  signs 
are  similar  to  those  of  the  subcoracoid,  but  there  is  greater  flatten- 
ing of  the  shoulder,  more  prominence  of  the  acromion,  and  a  more 
marked  depression  under  it,  and  the  elbow  points  neither  backwards 
nor  forwards,  but  is  carried  away  from  the  side.  Special  signs. — ■ 
1,  Great  depression  of  the  anterior  fold  of  the  axilla;  2,  presence  of 
the  head  of  the  bone  m  the  axilla;   3,  len^^themng:^^ 

4,  an  interval  of  from  one  to  two  inches  between  the  coracoid  process 
and  the  head  of  the  bone.  A  very  rare  variety  of  the  subglenoid 
dislocation,  in  which  the  arm  is  not  only  abducted  but  raised  so 
that  the  elbow  is  on  a  level  with  the  head,  is  known  as  luxatio 
erecta. 

The  snhspinoHS. — This  variety  is  rare.  The  head  rests  on  the 
dorsum  of  the  scapula  beneath  the  spine  (Fig.  169).  The  capsular 
ligament  may  or  may  not  be  ruptured.  The  infraspinatus  is 
generally  torn  up  from  the  bone,  and  the  subscapularis  and 
supraspinatus  are  either  stretched,  or  ruptured,  according  to  the 
amount  of  displacement.  The  teres  minor  is  relaxed,  and  the  long 
tendon  of  the  biceps  stretched  or  displaced  from  its  groove.  Special 
signs. — 1,  Great  flattening  of  the  shoulder,  with  deep  hollow  below 
the  coracoid;  2,  slight  lengthening  of  the  arm  ;  3,  the  elbow  points 
forwards ;  4,  the  forearm  is  in  front  of  the  chest  in  consequence  of 
the  inward  rotation  of  the  humerus,  which  is  close  to  the  side; 

5,  the  head  of  the  bone  can  be  felt  in  its  abnormal  situation,  but 
not  in  the  axilla. 

The  subcl^icu^  The  head  rests  beneath  the 

clavicle,  internal  to  the  coracoid  process  (Fig.  170).  The  capsule  is 
generally  extensively  lacerated  at  its  inner  side.  The  pectoral 
muscles  are  raised  by  the  head  of  the  bone,  which  rests  on  the  ribs 
3ither  on  or  between  the  fibres  of  the  subscajDularis.  The  latter 
muscle  is  torn  up  from  the  subscapular  fossa,  but  retains  its 
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connection  to  tlie  'humerus.  The  supraspinatus  and  infraspinatus  are 
generally  torn,  or  detached  from  the  humerus,  but  may  retain  their 
connection  to  the  capsular  ligament.  The  teres  minor  is  not  torn. 
Special  signs. — 1.  The  head  of  the  bone  forms  a  distinct  prominence 
below  the  clavicle;  2,  the  shaft  only  can  be  felt  in  the  axilla; 
3,  the  arm  is  j^ressed  tightly  to  the  chest;  and  4,  the  elbow  projects 
backwards. 

Diagnosis. — A  dislocation  of  the  shoulder  may  have  to  be 
diagnosed  from  a  fracture  of  the  neck  of  the  humerus,  separation 
of  the  upper  epiphysis,  fracture  of  the  neck  of  the  scapula,  fracture 
of  the  glenoid  cavity,  and  from  simple  sprains  and  contusions  of  the 
joint  attended  with  more  or  less  paralysis  of  the  deltoid.  Attention 
to  the  general  and  special  signs  of  dislocation  as  above  given, 
together  with  the  absence  of  crepitus  and  other  signs  of  fracture, 
will  generally  make  the  diagnosis  easy ;  but  where  the  patient  is 
very  muscular,  or  there  is  much  swelling,  or  maniimlation  causes 
excessive  pain,  a  skiagraph  should  be  first  taken,  and  if  this  is  not 
quite  satisfactory,  a  thorough  examination  should  be  made  under 
an  anaesthetic.  It  should  not  be  forgotten  that  crepitus  may  be 
simulated  by  effusion  into  the  joint  and  sheaths  of  the  surrounding 
tendons.  True  bony  crepitus  having  been  once  felt,  however,  can 
hardly  be  mistaken  for  this. 

Treatment. — The  difficulty  in  reducing  a  recent  dislocation  con- 
sists m — 1.  Overcoming  muscular  contraction;   and  2.  Ee-intro- 
ducing  the  head  of  the  ]3one  through  the  hole  in  the_capsule.  In 
long-standing  cases  there  are  additional  impediments^  reduction, 
viz.,  3.  The  formation  of  adhesions  around  the  joint.    4.  Alteration 
in  the  shape  of  the  head  of  the  bone ;  and  5.  The  obliteration  of  the 
old  cavity.    Manipulation  should  first  be  tried,  if  necessary,  imder 
an  aneesthetic,  and  if  this  fails,  extension  should  be  made  with  the  i 
knee  or  heel  in  the  axilla,  and  finally  with  the  pulleys.    In  some 
long-standing  cases  where  the  above  methods  have  failed  reduction 
by  open  incision,  rather  than  the  use  of  excessive  force,  may  be 
advisable.     1.  Manipulation. — Many  methods  have  been  devised, 
some  of  which  are  not  unattended  with  danger,  as  the  axillary 
artery  has  been  torn  or  ruptured  in  their  use.    The  following 
method  (Kocher's)  is  now  generally  employed  at  St.  Bartholomew's, 
and  has  been  attended  with  excellent  success.    Place  the  patient  in 
the  horizontal  position ;  flex  the  elbow ;  abduct  the  humerus  and  • 
rotate  it  outwards  as  far  as  possible  without  using  excessive  force, 
then  carry  the  elbow  across  the  chest,  keeping  up  the  eversion,  and 
finally  rotate  the  humerus  inwards.    Another  method  consists  in  1 
slowly  abducting  the  arm  to  the  level  of  the  shoulder  or  above.  I 
2.  Extension  (Fig.  171).— Place  the  patient  on  his  back  ;  seat  yourself  I 
on  the  edge  of  the  couch ;  draw  the  arm  slightly  from  the  side ;  place  I 
your  heel  without  your  boot  well  in  the  axilla,  and  grasping  the  I 
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wrist,  make  steady  extension  on  the  arm,  whilst  the  heel  fixes  the 
scapula  and  presses  the  head  of  the  bone  outwards.  The  head  of  the 
bone  will  probably  be  felt  after  a  few  minutes  to  slip  into  its  place 
with  an  audible  snap.  Should  it  not  do  so,  secure  a  jack  towel  with 
a  clove-hitch  {Fig.  172)  to  the  arm,  and  increase  the  extending  force 
by  getting  an  assistant  to  pull  on  it  at  the  same  time.   The  direction 


FiJ.  171. — Reduction  by  the  heel  in  the  axilla.     (Cooper's  Dislocations.) 


of  the  force  may  be  slightly  varied  from  time  to  time,  and  the 
humerus  gently  rotated.     Where  extension  with  the  heel  in  the 
axilla  fails,  slowly  carry  the  arm  to  a  right 
angle  with  the  body  and  extend,  or  raise  it 
above  the  head,    and  again  extend   in  this 
position.     If  still  unsuccessful  an  annesthotic 
should  be  given,  and  the  bone,  on  again  trying 
manipulation  or  extension,  will  probably  slip 
back  quite  easily  into  x>lace.     3.  Extension  with 
the  puUeijs. — In  long-standing  cases  the  use  of 
the  pulleys  may  be  required.    First  break  down 
any  adhesions  that  may  be  present,  by  cautiously 
manipulating  the  arm ;  then  fix  the  scapula 
by  a  well-padded  leather  strap  passed  under  the  axilla  and  secured 
a  staple  in  the  wall.     Attach  the  pulleys  to  a  leather  band 
ruckled  round  the  arm,  and  make  steady  extension,  manijjulating 
he  head  of  the  bone  the  while.     The  extension  and  counter- 
ixtension  should  always  be  nifide  in  the  same  horizontal  line. 
Chis  ma}"  be  first  in  the  direction  of  the  axis  of  the  body,  then  across 
he  body,  with  the  arm  at  right  angles  to  it  (Fig.  1 73).  Occasionally 
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success  may  be  obtained  by  suddenly  relaxing  the  extension 
after  it  has  been  applied  for  a  few  minutes,  endeavouring  at  the 
same  moment  to  manipulate  the  head  into  its  place.  Although  the 
direction  of  the  force  appears  to  vary  in  the  different  methods  of 
extension,  it  is  probable  that  in  consequence  of  the  mobility  of  the 
scapula,  it  is  nearly  always  applied  perpendicularly  to  the  plane  of 
the  glenoid  cavity. 

After-treatment. — A  pad  should  be  placed  in  the  axilla  and  the 
arm  carefully  bandaged  to  the  side  with  the  fore -arm  across  the 


Fig.  173. — Redactiou  with  the  pnlleys.  The  patient,  though  here  shown 
sitting,  shoukl  as  a  rule  he  placed  in  the  recumbent  posture,  as  an  anes- 
thetic is  generally  required.    (Cooper's  Dislocations.) 

chest,  and  the  hand  on  the  opposite  shoulder.  Passive  movements 
of  the  joint  should  be  begun  about  the  end  of  a  week  and  practised 
once  or  twice  daily ;  but  the  arm  should  be  bandaged  to  the  chest 
in  the  intervals  for  upwards  of  three  weeks,  and  subsequently  used 
with  great  caution  for  several  months  to  prevent  re-dislocation. 

Occasiorud  ill-effects  folloimny  a  dislocation  of  the  shoulder. — 1.  In- 
flammation or  suppuration  of  the  joint  and  ankylosis  ;  2.  Paralysis 
of  the  deltoid  or  other  muscles ;  3.  Axillary  abscess ;  4.  Non- 
union  of  the  rent  in  the  capsule  and  a  consequent  tendency„ifl 
re-dislocation  on  very  slight  violence. 

Ho'iu  long  after  a  dislocation  of  the  shoulder  has  occurred  does  it 
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admit  of  reduction  ?  Sir  Astley  Cooper  fixed  the  limit  at  three 
months,  but  cases  are  reported  in  which  it  is  said  to  have  been 
accomplished  two  years  after  the  accident.  It  should  be  remem- 
bered, however,  that  as  in  unreduced  dislocations  a  new  cavity  is 
gradually  i'ormcd  for  the  head  of  the  bone  whilst  the  old  cavity  is 
filled  u].),  reducti(jii  sooner  or  later  becomes  a  physical  imjpossibility. 
Still,  where  the  arm  is  very  stiff,  although  reduction  may  not  be 
accomplished,  the  range  of  motion  in  the  false  joint  may  be  con- 
siderably improved  by  the  attempt.  On  the  other  hand,  where  the 
motion  is  fairly  free,  the  injury  inflicted  in  an  attempt  at  reduction 
may  counterbalance  any  advantage  gained. 

Risks  that  may  attend  reduction  in  lomj-standing  cases. — 1.  Eupture 
ofjthe  axillary  artiCry  or  yesin  ;  2.  Injury  of  the  brachial  j)lexus  of 
nerves;  3.  Fracture  of  the  neck  oFTlie  humerus;  4.  Fracture  of 
the  ribs  ;  5.  "bearing  open  of  the .  axilla  ;  6.  Evulsion  of  the  arm  ; 
ahxTT.  Fatr.l  shock  in  the  old  and  feeble. 

4.  llednction  hy  open  incision, — This  method  has  been  recently 
employed  for  long-standing  cases  where  cautious  attempts  at  reduc- 
tion by  manipulation  and  extension  have  failed.  The  advantages 
claimed  for  it  are  : — 1.  That  the  reduction  can  be  accomplished 
without  subjecting  the  patient  to  the  dangers  mentioned  above, 
and  2.  That  it  is  applicable  at  periods  later  than  those  at  which 
reduction  by  manipulation  or  by  extension  can  be  accomplished 
without  undue  risk.  An  incision  is  made  down  to  the  head  of  the 
bone  between  the  i:>ectoralis  major  and  deltoid  muscles,  and  the 
subscapularis  muscle  detached  from  its  insertion  into  the  lesser 
tuberosity.  The  long  head  of  the  biceps  should  be  preserved  as  in 
excision  of  the  joint.  If  the  bone  cannot  now  be  manipulated  or 
prised  by  an  elevator  into  position  the  attachments  of  the  external 
rotators  (the  supraspinatus,^  infraspinatus  and  teres  minor)  are  in 
like  manner  detached  from  the  greater  tuberosity.  The  head  will 
now  prol)abl}^  return  into  its  socket  unless  the  time  that  has  elapsed 
has  been  sufficient  for  it  to  have  been  j^artly  absorbed  and  the 
glenoid  cavity  filled  uj:).  When,  however,  the  head  cannot  be 
rejdaced  it  may  be  excised.  Passive  movements  ought  to  be 
begun  as  soon  as  the  wound  has  healed. 

Treatment  of  compound  dislocation  of  the  shoulder, — When  the 
wound  is  small,  the  head  of  the  bone  uninjured,  and  the  soft  j^arts 
are  neither  much  lacerated  nor  bruised,  an  attempt  should  be  made 
to  reduce  the  dislocation.  If  successful,  the  case  may  then  be 
treated  as  a  wound  of  the  joint.  When  the  head  of  the  bone  is 
much  injured,  it  may  be  excised  ;  whilst  in  severe  and  complicated 
cases,  amputation  at  the  shoulder- joint  may  become  necessary. 

The  treatment ^of  dislocation  with  fracture  is  often  attended  with 
much  difficulty.  As  a  rid(j  the  fracture  if  possible  should  be  set, 
the  arm  placed  in  splints,  and  an  attempt  then  made  to  reduce  the 
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dislocation.  Failing  in  this,  the  separated  head  may  sometimes  be 
manipulated  into  its  socket;  otherwise,  sjDlints  should  be  ajjplied. 
It  is  often  advised  that  another  trial  be  made  to  reduce  the  dis- 
location after  the  fracture  has  united,  but  this  is  more  likely  to 
re-fracture  the  neck  than  reduce  the  head.  McBurney  has  succeeded 
in  rejilacing  the  head  by  means  of  a  strong  hook  inserted  into  a  hole 
drilled  in  the  upper  fragment  exposed  by  open  incision. 

Treatment  of  recurrent  dislocation. — When  the  humerus  constantly 
slips  out  of  its  socket  on  the  least  muscular  exertion,  in  consequence 
probably  of  a  large  unhealed  rent  in  the  capsule  or  separation  of 
the  rotators  from  the  tuberosities,  an  excision  of  the  head  of  the  bone 
holds  out  the  best  prospect  of  relief. 

Dislocation  of  the  elbow  is  most  frequent  in  the  young. 
Cause. — Direct  violence,  or  a  fall  on,  or  wrench  of,  the  forearm  or 
hand.  Varieties. — A.  Both  hones  (radius  and  ulna) :  1,  backwards; 
2,  inward  ;  3,  outwards ;  4,  forwards ;  and  5,  radius  forwards,  and 

ulna   backwards.      B.  Iladius 
only:    1,  forwards;    2,  back- 
wards; and  3,  outwards.  G.  Ulna 
only:  1,  backwards.    Of  these, 
the  dislocation  of  both  bones 
backwards  and  of  the  radius  for- 
wards or  backwards  are  the  only 
common  forms ;  the  others  are 
Fig.  174.— Dislocation  of  tlie  radiu;^       very  rare,  and  will  receive  but  a 
and  ulna  backwards.     (Cooper's       passing  notice. 
Dislocations.)  Signs.- — -In  the  common  form 

of  both  hones  backwards  (Fig.  174), 
the  radius  and  ulna  are  displaced  directly  backwards,  so  that  the 
coronoid  process  of  the  ulna  rests  in  the  olecranon  fossa,  and  the 
neck  of  the  radius  on  the  capitellum  of  the  humerus.  The  coronoid 
process  is  often  fractured  at  the  same  time.  The  anterior,  and  . 
often  the  lateral  ligaments  are  torn,  and  the  brachialis  anticus  is 
tense  or  partly  lacerated.  The  bones  arc  frequently  displaced 
slightly  outwards,  or  inwards,  as  well  as  backwards — modifications 
which  have  been  unnecessarily  classed  as  distinct  varieties.  The 
forearm  is  fixed,  23artially  flexed,  and  shortened.  The  olecranon 
and  head  of  the  radius  form  an  unnatural  prominence  posteriorly, 
and  are  felt  at  a  considerable  distance  behind  the  internal  and 
external  condyles  respectively.  The  lower  end  of  the  humerus 
forms  a  broad  projection  heloiu  the  crease  of  the  bend  of  the  elbow. 
In  the  rarer  forms  of  hoth  hones  inwards  or  outwards  the  prominence 
of  the  opposite  condyle  of  the  humerus  on  one  or  other  side  is  a 
characteristic  feature.  In  hoth  ho7ies  forwards  (exceedingly  rare) 
the  forearm  is  lengthened,  the  natural  prominence  of  the  olecranon 
is  lost,  and  the  condyles  of  the  humerus  are  very  prominent.  In 
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the  ulna  Imckwards  and  the  radius  forwards  the  arm  is  greatly 

increased  in  its  antero-posterior  diameter. 

In  dislocation  of  the  radius  alone,  whether  forwards,  hackwards, 

or  outwards,  the  head  of  the  bone  is  felt  to  roll  in  its  abnormal 

situation,  in  front  of,  behind,  or  external  to,  the  external  condyle 

on  pronating  and  supinating  the  hand.    The  first  of  these  forms 

(Fig.  175)  is  the  most  common,  and  in  it  the  forearm  cannot  be 

flexed  beyond  a  right  angle,  in  consequence  of  the  head  of  the  bone 

striking  the  humerus. 

In  dislocation  of  the  ulna  backwards  the  forearm  is  pronated  and 

shortened  on  the  ulnar  side,  and  the  olecranon  projects  backwards, 

but  the  head  of  the  radius  is  felt  in  its  normal  situation. 

Diagnosis. — ^^In  moderately  thin  subjects  when  seen  soon  after  the 

accident,  attention  to  the  above 

signs  will  generally  enable  the 

surgeon  to  make  a  diagnosis  ; 

but  in  a  few  hours  the  parts 

become  so  obscured  by  swelling 

about  the  joint,  that  it  may  be 

impossible   to  make    out  the 

nature  of  the  injury  till  it  has 

subsided,  except  by  the  x  rays 

or  examination  under  an  ana3s- 
I  thetic.  In  all  cases  of  injury 
I   of  the  elbow  the  relation  of  the 

points  of  bone  to  each  other 

should  be    carefully  compared  175.— Dislocation  of  the  radius 

with  those  of  the  uninjured  side,  forwards. 

and  the  relative  position  of  the 

olecranon  to  the  condyles  should  be  determined  (see  Fracture  of  the 
lower  end  of  the  Humerus). 

Treatment. — The  reduction  of  the  common  form  of  dislocation  of 
hoth  hones  hackwards  is  generally  easily  accomplished  in  recent  cases 
by  pressing  with  the  knee  in  the  bend  of  the  elbow  on  the  upper 
part  of  the  radius  and  ulna  to  disengage  the  coronoid  process, 
whilst  forcibly  but  slowly  flexing  the  forearm.  As  soon  as  the 
coronoid  process  is  freed  from  the  olecranon  fossa,  the  muscles 
geiKM'all}'  draw  the  bones  suddenly,  into  position.  Pressure  ujion 
the  humerus  by  the  knee,  as  recommended  by  some,  should  be  \ 
avoided,  as  it  locks  the  coronoid  process  more  tightly  in  the 
olecranon  fossa.  If  necessary,  an  anaesthetic  should  be  given.  In 
long-standing  cases  adhesions  should  be  cautiously  broken  down 
by  forcibly  flexing  and  extending  the  forearm,  and  extension  may 
then  be  made  either  by  the  knee,  or  by  an  assistant  pulling  on  the 
wrist.  Six  weeks  is  the  period  usually  given  as  the  time  beyond 
which  it  is  inexpedient  to  try  and  reduce  the  dislocation.  This 
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rule,  however,  admits  of  some  latitude.  Thus,  an  attempt  at 
reduction,  when  the  movement  is  fairly  good,  even  after  less  time 
has  elapsed,  may.be  unwise;  while,  on  the  other  hand,  it  may 
sometimes  be  made  with  advantage,  especially  where  there  is  much 
rigidity,  even  at  a  later  period.  Too  great  force,  however,  is  to  be 
de]3recated,  as  irreparable  damage  may  be  done.  A  better  result 
may  be  obtained  by  open  incision  or  resection  of  the  joint.  In 
dislocation  of  the  radius  alone,  extension  should  be  made  from  the 
hand  (so  as  to  act  solely  on  the  radius),  whilst  the  elbow- joint  is 
grasped,  and  the  head  of  the  radius  pressed  into  position  by  the 
thumb  in  a  backward  or  forward  or  inward  direction,  according  to 
the  variety  of  the  dislocation.  In  the  other  dislocations  slight 
modifications  of  these  methods  are  required,  and  will  be  suggested 
by  a  knowledge  of  the  anatomy  of  the  joint,  and  a  correct  diagnosis 
of  the  nature  of  the  displacement. 

After -ti'eatment. — The  joint  should  be  placed  on  an  inside  angular 
splint  and  the  arm  in  a  sling,  and  evaporating  lotions  or  ice  applied 
to  prevent  inflammation.  Passive  movements  should  be  cautiously 
begun  about  ten  days  or  a  fortnight  after  the  injury. 

(\iinj>/!C(ifit)iis. — 1,  Practure  of  {a)  the  coroiioid  })rocess ;  (?>)  the 
olecranon;  (r)  the  neck  of  the  radius;  {</)  the  lower  end  of  the 
humerus;  and  (e)  the  condyles  of  the  hmnerus;  2,  Separation  of 
the  lower  epiphysis  of  the  humerus;  3,  Wound  of  the  joint; 
4,  Laceration  of  the  main  artery  ;  and  5,  Injury  of  the  ulnar  or  other 
nerve. 

Treatment  of  compound  dislocation  of  the  elhow. — When  the  patient 
is  young,  the  wound  small,  the  laceration  and  bruising  of  the  soft 
parts  but  slight,  and  the  bones  are  uninjured,  the  dislocation  should 
be  reduced,  and  the  case  treated  as  a  wound  of  the  joint.  Other- 
wise excision  of  the  joint,  or  in  severe  cases  amiDutation,  must  be 
practised. 

Dislocation  of  the  wrist  is  very  rare.  The  carpus  with  the 
hand  may  be  displaced  either  backwards  or  forwards.  In  the  dis- 
location backwards,  which  is  the  more  common  variety,  the  carpus 
forms  a  projection  on  the  dorsal  surface  of  the  wrist,  whilst  the 
ends  of  the  radius  and  ulna  project  on  the  palmar  surface.  It 
resenibles  CoUes'  fracture,  which  was  formerly  confused  with  it. 
In  the  dislocation  the  styloid  processes  of  the  radius  and  ulna  are 
on  the  normal  level,  and  are  nearer  the  knuckles  than  is  natural, 
and  there  is  no  crepitus.  Treatment. — Seduction  is  easily  effected 
by  making  extension  on  the  hand  and  pressing  upon  the  displaced 
bones.  The  forearm  and  hand  should  then  be  secured  to  a  splint, 
and  passive  movements  begun  early  to  prevent  stiffness. 

Dislocation  of  the  lower  end  of  the  radius  from  the  ulna 
may  be  produced  by  a  violent  twist  of  the  hand.  W^hen  the  twist 
is  in  the  direction  of  pronation,  the  radius  is  displaced  forwards 
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when  of  supination,  backwards.  The  former  is  the  more  common. 
The  hand jir^jirnpaTiies  the  i-adins.  and  the  styloid  process  of  the 
ulna  projects  j)rominently  in  the  opposite  direction  and  has  been 
sometimes  forced  through  the  skin.  Treatment. — Whilst  making 
extension  from  the  hand,  manipulate  the  bone  into  position  and 
retain  it  there  by  a  compress  and  splint. 

Dislocations  of  the  caepal  and  metacarpal  bones  are  very 
rare.    Their  diagnosis  is  usually  obvious. 

The  phalanges  of  the  fingers  may  be  dislocated  backwards  or 
forwards.  E eduction  is  easily  effected  by  extension  and  manipu- 
lation. 

J>isf()r(/fi(»i  of  the  rncfardrjiaJ  hi>ue  ofthethumh  from  the  trapezium 
may  occur  i]i  a  backward  <»r  f(jr\v;ird 
direction,  and  is  easily  reduced  by 
extension  or  pressure. 

Dislocation  of  the  first  yhakmoi:  of 
^ IIIL ^J^BlKiL9M  the  m e t acar p al  b o n e 
is  of  more  importance.  The  phalanx 
is  nearly  always  displaced  back- 
wards ;  the  shortening  of  the  thumb 
ancTthe  projections  of  the  base  of 
the  j^halanx  and  head  of  the 
metacarpal  bone  serve  for  its 
diagnosis.  Eeduction  is  often  very 
difficult ;  this  is  usually  ascribed  to 
the  head  of  the  metacarj)al  bone 
being  forced  between  the  two  in- 
sertions of  the  flexor  brevis  pollicis 
by  which  its  neck  is  tightly  em- 
braced (Fig.  170).  Sir  George 
Humphry,  however,  has  showii  that 
tHe~Tnndrance  to  reduction  dejx'nds 
upon  the  fact  that  the  sesamoid  bon<'S  and  the  ligaments  connecting 
thorn  ai'c  carried  back  with  the  phalanx,  and,  TDeing  held  there  by  the 
flexor  brevis  and  intervening  between  the  metacarpal  bone  and  the 
phalanx,  prevent  the  articular  surfaces  of  the  bones  being  brought 
into  contact.  Treatment. — Press  the  metacarpal  bone  well  into  the 
palm  of  the  hand  to  relax  the  flexor  l)revis  j^ollicis,  and  bond  back 
the  first  j^halanx  on  the  metacarpal  bone  until  the  extremity  of  the 
thumb  points  towards  the  wrist,  thus  forcing  the  base  of  the 
phalanx  wedge-wise  between  the  two  insertions  of  the  short  flexor. 
Next  flex_jt^h^_pha^  by  placing  his  thumb 

behind  its  base,  prevents  it  slipping  back.  The  head  of  the  meta- 
carpaFHone  will  now  probably  slide  into  its  place  between  the  two 
insertions  of  the  flexor  brevis  pollicis,  which  are  forced  apart  by  the 
wedge-like  action  of  the  base  of  the  phalanx.    Reduction  may  ^ 


FicJ.  176.— Dislocation  of  the 
thumb  backwards  at  the  nieta- 
carpo-phalaogeal  joint.  (After 
Agnew.) 
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sometimes  be  accomplislied  by  extension,  e.g.,  by  the  clove-hitcL, 
or  if,  at  hand,  by  the  Indian  puzzle-toy  or  the  American  forceps — a 
method,  however,  less  scientific  than  that  of  manipulation,  and  one 
which  seldom  succeeds  if  the  other  fails.  These  means  not  proving 
successful,  it  is  usually  advised  that  the  insertion  of  the  flexor 
brevis  pollicis  should  be  subcutaneously  divided.  Sir  George 
Humphry,  however,  recommended  an  incision  over  the  sesamoid 
bones  and  the  introduction  of  a  hook  to  hitch  the  sesamoid  bones 
over  the  head  of  the  metacarpal.  In  this  way,  he  says,  the  reduc- 
tion is  immediately  effected.  As  a  last  resource,  the  joint  may  be 
cut  down  upon,  the  bands  resisting  reduction  divided  and  the  bone 
replaced,  or  the  joint  may  be  excised,  or  perhaps^etterj^eftjil^ne, 
as  very  fair  movement  will,  as  a  rule,  in  time  be  gained. 

Fractures  of  the  Upper  Extremity. 

Fractures  of  the  clavicle  are  divided  into  fractures  of — 
1,  the  shaft ;  2,  the  acromial  end ;  and  3,  the  sternal  end. 

I.  The  Shaft  may  be  fractured  by  direct  violence,  or,  as  is  more 
commonly  the  case,  by  indirect  violence,  such  as  a  fall  upon  the 
arm  or  shoulder ;  more  rarely  by  muscular  action.  Situations. — ■ 
When  the  result  of  indirect  violence  or  muscular  action,  the  bone  is 
generally  broken  near  its  centre — its  weakest  part.  When  due  to 
direct  violence,  the  bone  will  break  wherever  the  force  is  applied. 
Nature  of  the  displacement. — The  inner  fragment,  although  it 
appears  raised  in  consequence  of  the  depression  of  the  outer,  is  not 
displaced,  being  held  in  position  by  the  sterno-mastoid  and  the 
rhomboid  ligament ;  the  outer  fragment  is  drawn  downwards,  for- 
wards  and  inwards  by  the  weight  of  the  arm  and  the  contraction 
of  the  pectoral  muscles.  The  signs  in  an  adult  are  usually  very 
evident.  The  inner  fragment  projects  prominently  under  the  skin  ; 
the  shoulder  droops  forwards  and  downwards  ;  the  patient  usually 
supports  his  elbow  with  the  sound  hand  whilst  he  inclines  his  head 
to  the  fractured  side  to  relax  the  sterno-mastoid.  In  a  fat  child, 
however,  especially  when  the  fracture  is  of  the  greenstick  variety 
(Fig.  177),  which  it  often  is  in  children,  the  signs  are  less  evident; 
indeed  surgical  aid  is  often  not  sought  until  the  mother's  attention 
is  called  to  the  part  by  the  presence  of  a  lump  formed  by  the 
ensheathing  callus.  Union  generally  occurs  in  about  three  weeks 
in  children  and  five  in  adults.  Treatment.- — The  fracture  is  easily 
reduced  by  drawing  back  the  shoulders,  or  by  placing  the  patient 
in  the  recumbent  posture ;  but  it  is  very  difficult  to  maintain  the 
fragments  in  apposition.  Hence  the  numerous  bandages  and 
apparatus  that  have  been  from  time  to  time  employed.  Where  it 
is  important  to  avoid  deformity,  rest  on  the  back  for  a  f ortnightis 
essential ;  otherwise  the  patient  may  be  allowed  to  get  about  with 
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his  arm  bandaged  to  the  side,  and  the  parts  kept  as  much  as 
jDOSsible  in  apposition  by  bandaging  or  strapping.  Of  the  many 
plans  the  following  may  be  tried. 

a.  Sayre's  method.- — Take  three  pieces  of  adhesive  strapping  about 
three  inches  and  a  half  wide,  and  long  enough  to  surround  the  arm 
and  afterwards  the  body.  Stitch  one  piece,  with  the  adhesive 
surface  outside,  loosely  round  the  arm  on  the  injured  side  at  the 
insertion  of  the  deltoid  muscle.  Draw  the  arm  forcibly  backwards 
to  put  the  clavicular  portion  of  the  pectoralis  major  on  the  stretch, 
and  carry  the  strapping  across  the  back  and  round  the  front  of  the 
thorax  and  sew  the  end  to  the  part  which  crosses  the  back  (Fig. 
ITS).  Fix  one  end  of  the  second  strip  of  plaster  to  the  sound 
shoulder  ;  carry  it  obliquely  across  the  back  beneath  the  elbow 
(which  should  be  pushed  forwards)  of  the  injured  side,  a  slit  being 
made  to  receive  the  olecranon  ;  bring  it  upwards  in  front  of  the 
chest,  and  fasten  it  to  its  other  end  over  the  sound  shoulder  (Figs. 
179  and  ISO).    A  third  strip  may  be  carried  round  the  arm,  fore- 


FiG.  177. — (jreenstick  fracture  of  the  clavicle.    (Holmes'  System.) 

arm  and  thorax  to  keep  the  others  in  j^lace.  The  first  strip  acts  as 
a  fulcrum  ;  whilst  the  second,  by  drawing  the  elbow  forwards 
forces  the  upper  end  of  the  humerus,  with  the  clavicle,  backwards, 
and  at  the  same  time  keeps  the  shoulder  raised,  h.  Ellis's  method 
consists  briefly  in  the  use  of  an  axillary  crutch  suj^ported  by  two 
straps,  the  one  round  the  chest,  the  other  jmssed  over  the  sound 
shoulder.  The  chest  strap  also  encircles  the  arm  and  holds  it 
firmly  to  the  side.  The  forearm  is  further  supported  by  a  sling. 
c.  The  axillary  pad  mid  bandage. — Many  surgeons  simply  place  a 
wedge-shaped  pad  with  the  base  upwards  in  the  axilla,  and  then 
bandage  the  arm  to  the  side  with  the  elbow  well  raised.  If  the  pad 
is  used,  care  should  be  taken  in  bandaging  lest  the  axillary  vessels 
or  nerves  are  compressed,  and  a^edma,  pain,  or  even  gangrene  of 
the  arm  be  the  consequence. 

II.  Fracture  of  the  acromial  end  of  the  clavicle  may  occur  either  at 
or  external  to  the  insertion  of  the  coraco- clavicular  ligame^ts.  In 
the  former  situation  there  is  very  little  displacement,  the  fragments 
being  held  in  position  by  the  above-mentioned  ligaments.  Pain, 
crepitus,  and  possibly  a  slight  gap,  will  serve  to  distinguish  it. 
When  external  to  the  ligaments  the  outer  fragment  is  drawn  down 
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nearly  at  a  rigM  angle  to  the  rest  of  the  bone,  so  that  its  acromial 
articulation  looks  inwards,  forwards,  and  slightly  downwards. 
Treatment. — An  axillary  pad  and  bandage,  with  a  moulded  leather 
shoulder-cap  to  protect  the  parts. 

III.  Fracture  of  the  sternal  end  and  separation  of  the  sternal 
epiphysis  are  yery  rare. 

The  scapula. — The  fracture  may  extend  through  1,  the  body; 
2,  the  acromion;  3,  the  coracoid  process;  4,  the  neck;  and  5,  the 
glenoid  cavity. 

1.  Fracture  of  the  body  is  nearly  always  caused  by  direct  violence. 
It  may  be  star-shaped  or  transverse,  or  it  may  run  vertically  or 


Fi«.  178.  Fig.  179.  Fig.  180. 


Figs.  178,  179,  180. — Sayre's  method  of  treating  fractured  clavicle. 
(After  Agnew.) 

oljliquoly  through  the  spine  ;  but  commonly  it  is  limited  tojthe 
infraspinous  fossa,  and  frequently  the  angle  is  alone  broken  off. 
The  displacement  is  not  usually  veiy  marked,  as  the  fragments  are 
well  covered  with  muscles.  Signs. — On  fixing  the  angle  of  the 
scapula  with  one  hand,  and  raising  the  arm,  crepitus  and  pain  may 
be  elicited.  On  running  the  fingers  along  the  spine  and  down  the 
posterior  border,  some  irregularity  may  be  detected  when  these 
parts  are  involved,  and  on  grasping  the  bone  the  fragments  may 
be  felt  to  move  on  each  other.  Treatment. — Little  can  be  done 
beyond  confining  the  scapula  by  strapping  and  a  bandage  to  the 
chest,  and  restraining  the  motions  of  the  arm  by  bandaging  it  tg 
the  side. 
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2.  Fracture  of  the  acromion  may  occur  at  any  situation.  Cause. 
— Direct  violence,  such  as  a  blow  or  a  fall  on  the  shoulder. 
Nature  of  the  displacement. — The  outer  fragment  is  drawn  down- 
wards by  tho  deltoid,  kvaving  a  gap  between  it  and  the  rest  of 
the  bono,  H/finptom.H. — Pain,  flattening*  of  the  shoulder,  presence  of 
a' gap  on  drawing  the  finger  along  the  spine,  acromion  and  clavicle; 
and  crepitus  on  raising  the  arm  and  thus  bringing  the  fragments 
into  apposition.  Union. — When  near  the  tip  the  union  is  fibrous; 
when  near  the  base,  it  is  said  to  be  bony.  Treat numt. — Eaise  the 
elbow  so  as  to  relax  the  deltoid,  and  fix  the  arm  to  the  side  by  a 
sling  and  bandage,  protecting  the  parts  by  a  gutta-percha  cap 
moulded  to  the  shoulder.    Some  employ  an  axilla-pad. 

3.  Fracture  of  the  coracoid  pi^ocess  is  very  rare,  but  may  occur  either 
near_thej3,p  or  ne^ar^the  root.  The  cause  is  usually  direct  violence, 
such  as  a  kick  or  a  fall  on  the  shoulder.  Nature  of  the  displacement. 
— When  the  fractui'e  is  near  the  tij^ 
the  distal  fragment  is  drawn  down- 
wards by  the  biceps ;  when  near  the 
root  it  is  held  in  position  by  the  coraco- 
clavicular  ligaments,  and  but  little 
displacement  occurs.  Sic/ns. — Bruising 
and  pain  over  the  situation  of  the 
coracoid.  On  placing  the  finger  on 
the  tip  of  the  coracoid  some  alteration 
in  its  relative  position  may  be  made 
out,  and  crepitus  elicited  by  moving 
the  arm.  Treatment. — -The  forearm 
should  be  flexed  to  relax  the  biceps ; 
the  arm  and  forearm  bandaged  to  the 
side ;  and  a  cap  of  gutta-percha  placed 
over  the  shoulder. 

4.  Fracture  of  the  necJi. — By  this  is 
understood  fracture  through  the  surgical  neck,  i.e.,  internal  to  the 
coracoid,  so  that  the  latter  j)rocess  is  separated  with  the  glenoid 
cavity  from  the  rest  of  the  bone.  There  is  a  specimen  of  it  in  the 
Hunterian  and  in  Guy's  Hospital  Museum  (Fig.  181),  though  it  is 
stated  by  some  not  to  occur.  The  signs  which  have  been  ascribed 
to  this  injmy  resemble  those  of  dislocation  of  the  humerus  down- 
wards. The  deformity,  however,  is  said  to  disappear  on  pressing  up 
the  elbow,  when  crepitus  can  be  elicited,  and  to  reappear  on  removing 
the  pressure.  The  treatment  recommended  is  to  raise  the  elbow, 
and  maintain  the  parts  in  their  restored  position  by  a  bandage. 

5.  Fracture  of  the  f/Ienoid  cavit'f/  is  also  rare.  At  times  it  occurs 
in  connection  with  dislocation  of  the  shoulder. 

The  humerus. — Fractures  of  the  humerus  are  divided  into 
fractures  of  1,  the  upper  end;  2,  the  shaft;  and  3,  the  lower  end. 


Fia.  181.~Fracture  of  the 
neck  of  the  scapula.  (Guy's 
Hospital  Museum.) 
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1.  The  upper  end  of  the  humerus. — Varieties. — A.  Intra- 
capsular, or  fracture  of  the  anatomical  neck.  B.  Extracapsular,  or 
fracture  of  the  surgical  neck.  C.  Separation  of  the  upper  epiphysis. 
D.  Eracture  of  the  greater  tuberosity. 

A.  The  intracapsular  fracture  may  be  impacted  or  non-impacted. 
When  n on -impacted  the  head  may  remain  loose  in  the  capsule,  being 
rotated  in  various  directions  or  even  turned  so  that  its  articular 
surface  is  in  contact  with  the  shaft,  or  it  may  be  dislocated  down- 
wards and  inwards  through  a  rent  in  the  capsule  into  the  axilla. 
"When  ifnpacfed  the  upper  fragment,  or  head,  is  commonly  driven 
into  the  lower,  that  is,  between  the  tuberosities.  Cause. — Generally 
direct  violence,  as  a  blow  or  fall  on  the  shoulder.  Sif/ns. — Often 
obscure.  There  may  be  pain,  swelling,  impaired  movement,  and 
crepitus,  with  absence  of  signs  of  dislocation  or  of  other  fracture 
about  the  shoulder.  In  the  impacted  variety  there  is  generally  some 
prominence  of  the  acromion  ;  loss  of  rotundity  of  the  shoulder ; 
slight  shortening  of  the  arm ;  and  inability  to  feel  the  whole  of 
the  head  in  the  glenoid  cavity ;  crepitus  is  not  as  a  rule  present, 
though  it  may  sometimes  be  elicited  by  firmly  grasping  the  head 
and  rotating  the  shaft.  Method  of  union.— Fibvous  or  bony,  often 
with  excess  of  callus  and  impairment  of  movement  of  the  joint. 
Treatmerd. — Apply  a  leather  or  poroplastic  shield  to  the  shoulder 
and  outer  side  of  the  arm,  rectifying  any  displacement  inwards  by 
a  pad  in  the  axilla.  Bandage  the  arm  from  the  fingers  upwards  to 
prevent  swelling,  and  confine  it  to  the  side  of  the  chest  without 
raising  the  elbow.  When  the  fracture  is  impacted  do  not  disturb 
the  fragments.  Passive  movements  and  massage  should  be  begun 
early  (in  about  three  weeks).  Some  surgeons  employ  massage 
from  the  first.  If  the  head  is  dislocated  an  attempt  may  be  made 
to  replace  it,  or  it  may  be  excised  after  a  few  days  if  it  cannot  be 
replaced,  or  if  replaced  interferes  with  free  movement. 

B.  The  extracapsidar  fracture  is  the  most  common  form  of  fracture 
about  the  shoulder.  It  may,  like  the  intracapsular  variety,  be 
impacted  or  non-impacted ;  but  when  impaction  occurs  it  is  the 
lower  fragment  that  is  driven  into  the  upper,  i.e.,  the  narrower 
shaft  between  the  broader  tuberosities.  Cause. — Generally  direct 
violence.  Nature  of  the  displacement. — ^The  upper  fragment  is 
rota,ted  outwards  by  the  three  muscles  inserted  into  the  greater 
tuberosity;  the  lower  fragment  is  drawn  upwards  by  the  deltoid 
and  inwards  by  the  three  muscles  inserted  into  the  bicipital  ridges 
(Fig.  182).  Signs. — Pain,  swelling,  and  impaired  movement; 
marked  shortening  of  the  arm ;  projection  of  the  rough  end  of  the 
lower  fragment,  usually  below  the  coracoid  ;  and  increased  mobility 
of  the  arm  to  the  surgeon.  On  rotating  the  arm,  the  head  remains 
motionless  in  the  glenoid  cavity,  whilst  on  extension  crepitus  is  felt. 
In  the  impacted  form  the  signs  are  very  obscure,  and  principally 
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negative.  Thus,  there  may  be  deformity,  slight  shortening,  and 
impaired  movement ;  but  there  is  no  crepitus,  unless  unjustifiable 
force  is  used.  Union  is  generally  bony.  There  is  often  much  impair- 
ment  of  movement,  in  consequence  of  inflammatory  thickening,  and 
sometimes  paralysis  of  the_deltoid,  from  the  involvement  of  the  cir- 
cumflex nerve  in  the  callus.  Treatment.—^imildiY  to  the  intracapsular 
form.  Place  a  pad  in  the  axilla,  and  a  poroplastic  shield  over 
the  shoulder  and  outer  side  of  the  arm.  Support  the  hand  in  a 
sling,  but  do  not  raise  the  elbojv,  in  order  that  the  weight  of  the  arm 
may  act  as  an  extending  force  to  overcome  the  upward  displacement. 

^-  /*f  '^^[^'  ujjj^er  e2>i2)Jtysis  can_ only  occur  in  patients 

under  {wenty-one  years  of  age.  Nature 
ofTTTe'Tlis])  far  em  erd. — The  upper  fragment, 
which  includes  the  tuberosities,  is  drawn 
outwards  by  the  three  muscles  inserted 
into  the  greater  tuberosity,  and  the  lower 
fragment  up)wards  by^  the  deltoid,  aud 
inwards  by  the  three  muscles  inserted  into 
the  bicipital  ridges.  The  sujns  are  similar 
to  those  of  the  extracapsular  fracture, 
save  that  the  projecting  end  of  the  lower 
jfragment  is  smooth  and  rounded  in  place 
[of  being  rough  and  uneven,  and  pseudo- 
crepitus,  instead  of  bony  crepitus,  is 
lelicitcd  on  extension  and  rotation  of  the 
irm.  Miihdd  of  union. — Usually  bony, 
but  with  much  less  ^production  of  callus, 
and  consequently  less  impairment  of 
movement  than  in  other  fractures  of  the 
upper  end.  Treatment, — Like  that  of 
"racture  of  the  surgical  neck. 

D.  Fracture  throufjh  the  greater  tuberosity  is  the  result  of  great 
dolence,  and  is  very  rare.  Nature  ofthe(lis2)lacement. — The  humerus 
s  drawn  inwards  beneath  the  coracoid  process  by  the  muscles 
nserted  into  the  bicij^ital  ridges,  and  the  greater  tuberosity  back- 
i^ards  by  the  three  muscles  inserted  into  it.  Signs. — The  shoulder 
5  greatly  increased  in  breadth ;  a  vertical  gap  may,  perhaps,  be 
lade  out  between  the  tuberosity  and  the  head  of  the  bone  ;  and  on 
pproximating  the  fragments,  crepitus  can  be  felt.  Treatment. — ■ 
Indeavour  to  bring  the  fragments  into  contact  and  to  keep  them 
3  by  an  axillary  pad,  strajjping  and  bandage ;  apply  a  shield  over 
le  shoulder,  and  confine  the  arm  to  the  side. 

The  diagnosis  of  fracture  from  other  injuries  about  the  shoulder 
often  attended  with  great  difficulty.  In  all  cases  in  which  there 
the  slightest  doubt,  a  skiagraph  should  be  taken  and  an  examina' 
m  under  an  anaesthetic  made, 


Fig.  1 82.  — Extracapsular 
fracture  of  the  humerus. 
(After  Gray.) 
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2.  The  shaft  of  the  humerus  may  be  fractured  in  any  situa- 
tion, but  more  often  in  its  lower  than  in  its  upper  half.  Causes. — • 
Direct  or  indirect  violence,  rarely  muscular  action.  Nature  of  the 
displacement. — When  the  line  of  fracture  is  transverse  little  dis- 
placement occurs  ;  but  when  it  is  oblique,  the  fragments  have  a 
tendency  to  glide  over  one  another  owing  to  muscular  action, 
although  this  is  somewhat  counteracted  by  the  weight  of  the  arm. 
When  the  fracture  is  above  the  insertion  of  the  cleljoid  the  upper 
fragment  is  drawn  inwarcTs  by  the  muscles  inserted  into  the  bicipital 
ridges ;  whilst  the  lower  fragment  is  drawn  upwards  by  the  biceps 
and  triceps,  and  outwards  by  the  deltoid.  When  below  the  deltoid, 
the  upper  fragment  is  drawn  outwards  by  that  muscle  and  the  lower 

fragment  upwards  and  inwards  b}^  the 
biceps  and  triceps.  Signs. — Usually 
obvious,  viz.,  pain,  preternatural  mo- 
bility, and  generally  deformity  and 
shortening ;  whilst  crepitus  is  readily 
obfaioed.  Method  of  union. — Generally 
bony  ;  but  it  is  ojie  of  the  most  cominon 
situations  of  ununited  fracture.  Treat- 
ment.— -Place  the  arm  and  forearm  on 
an  inside  rectangular  splint  with  three 
short  splints  to  the  humerus,  one  in 
front,  one  behind,  and  one  on  the  outer 
side.  Or,  apply  four  short  splints  to 
the  humerus  and  support  the  forearm 
by  a  sling,  leaving  the  elbow  free,  so 
Fio.  183. — Fracture  of  the  that  the  weight  of  the  arm  may  act  as 
lower  end  of  the  humerus.  an  extending  force.  The  splints  should 
(After  Gray.)  worn  from  a  month  to  five  or  six 

weeks.    The  fingers  and  forearm  may 
often  with  advantage  be  bandaged  to  prevent  oedema. 

3.  The  lower  end  of  the  humerus. — Fractures  in  this  situa- 
tion may  be  divided  into  («)  transverse  fracture ;  (&)  separation  of 
the  epiphysis  ;  (r)  T-shaped  fracture  ;  [d)  fracture  of  the  condyles. 
Of  these,  the  transverse  when  above  the  condyles,  the  sejoarationj)! 
the  epiphysis,  and  the  fracture  of  the  tip  of  the  internal  condyle, 
are  eTiracapsular ;  the  others  involve  the  joint.  Cause. — ^AU 
varieties  are  generally  the  result  of  dii-ect  violence,  such  as  falls 
upon  the  bent  elbow. 

(a)  The  transverse  fracture  may  be  above  or  below  the  condyles ; 
in  the  former  case  it  is  extra-,  in  the  latter  intracajDsular.  Nature 
of  the  displacement. — The  lower  fragment,  together  with  the  bones 
of  the  forearm,  are  drawn  backwards  and  upwards  behind  the 
upper  fragment  by  the  triceps,  whilst  the  lower  end  of  the  upper 
fragment  projects  in  front  of  the  joint  (Fig.  183).  Signs.— lihe 
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forearm  is  shorteaed  and  generally  bent  more  or  less  at  a  right 
angle  to  the  arm  ;  the  olecranon  projects  ^posteriorly  ;  and  tlie_ lower 
end  ofjbhe  upper  fragment  forms  a  prominence  in  front  of  the 
j^oint.  The  signs  are  similar  to  those  of  dislocation  of  the  radius 
and  ulna  backwards.  The  following  differences  presented  by  the 
two  injuries  should  serve  to  distinguish  them ;  although  when  not 
seen  immediately  after  the  accident  the  condition  of  the  parts  may 
be  so  obscured  by  swelling  that  an  accurate  diagnosis  cannot  be 
made  till  the  inflammation  has  subsided.  Thus,  in  fracture — 1,  the 
deformity  is  really  reduced,  but  reappears  on  rennoving  the  extend- 
ing force ;  2,  crej)itus  is  obtained  on  reduction  ;  3,  the  condyles 
bear  normal  relations  to  the  olecranon ;  4,  the  distance  between 
the  acromion  and  external  condyle  is  less  than  on  the  sound  side ; 
5,  the  prominent  lower  end  of  the  upper  fragment  projects  ahove 
the  crease  at  the  front  of  the  elbow.  In  dislocation,  on  the  other 
hand — 1,  the  deformity  does  not  reappear  when  reduced;  2,  there 
is  no  crepitus  ;  3,  the  distance  between  the  condyles  and  olecranon 
is  increased  ;  4,  the  distance  between  the  acromion  and  external 
condyle  is  the  same  on  both  sides  ;  and  o,  the  prominent  lower  end 
of  the  humerus  projects  helotu  the  crease  at  the  front  of  the  elbow, 
j  In  this  fracture,  howevor,'"irs  in  all  other  fractures  and  injuries 
about  the  elbow,  much  aid  in  the  diagnosis  will  be  obtained  by  the 
use  of  the  x  rays  and  an  examination  under  an  auEesthetic. 

(6)  Separation  of  the  epiphysis. — The  signs  are  similar  to  the 
above,  but  the  patient  is  under  twenty-one  years  of  age. 

(c)  T-sha^ed  fracture. — In  this  there  is  a  transverse  fracture 
above  the  condyles,  combined  with  a  vertical  or  oblique  fracture 
extending  between  the  condyles  into  the  joint.  Signs. — Similar  to 
the  transverse  fracture,  except  that  the  condyles  move  on  one 
another  as  well  as  on  the  shaft,  and  the  distance  between  them  is 
increased.  These  signs,  however,  are  often  obscured  by  great 
effusion  in  and  around  the  joint. 

{d)  Fracture  of  the  condyles. — The  projecting  internal  condyle 
may  be  broken  off  without  implicating  the  j  oint ;  or^tlie  f racturp 
may  extend  ()bli(piely  tlirougli  either  condyle  and  the  contiguous^ 
articular  surface  into  the  joint.  Cause— Qxenevsllj  direct  violence. 
Signs. — Mobility  and  crepitus  on  grasping  the  condyles,  and  on 
flexing  and  extending  the  forearm  when  the  internal  condyle  is 
fractured,  and  on  pronating  and  supinating  the  hand  when  the 
external  condyle  is  fractured. 

Method  of  union. — The  extracapsular  varieties  unite  by  bone,  the 
intracapsular  by  fibrous  tissue.  In  the  T-shaped  fracture  the 
transverse  portion  unites  by  bone;  the  vertical  or  oblique,  i.e., 
the  portion  inside  the  joint,  by  fibrous  tissue. 

'Treatment. — If  there  is  much  swelling,  and  you  cannot  be  quite 
sure  that  there  is  no  dislocation,  place  the  limb  on  a  pillow,  or 
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better,  on  a  Stromeyer's  cushion,  and  apply  cold  in  the  form  of  lead 
lotion  or  ice,  till  the  swelling  has  subsided.  Subsequently  reduce 
the  fracture,  and  place  the  arm  and  forearm  on  an  angular  sj^lint  or 
on  a  bent  anterior  splint,  or  in  Bavarian  plaster,  moulded  leather, 
or  poroplastic  felt  splints.  Passive  movements  of  the  elbow  should 
be  begun  early  whenever  the  fracture  involves  the  joint,  but  when 
it  is  transverse  above  the  joint  they  should  be  delayed  for  a  month, 
since  there  is  then  no  danger  of  a  stiff  joint,  but  a  risk  of  the 
passive  movements  at  the  seat  of  fracture  leading  to  a  false  joint. 
Where  the  internal  condyle  only  is  chipped  off,  the  angular  splint 
should  be  placed  on  the  outer  side  of  the  arm.  In  the  other  forms 
it  is  usually  applied  to  the  inner  side. 

The  radius  and  ulna.  Cause.- — Generally  direct  violence, 
when  each  bone  breaks  in  the  same  transverse  line  at  the  spot 
where  the  force  is  applied ;  occasionally  indirect  violence,  as  a  fall 
on  the  hand,  when  each  bone  generally  breaks  at  its  weakest  part 
—the  radius  in  its  upjjer  third,  the  ulna  in  its  lower  third.  Nature 
of  the  displacement. — The  upj^er  fragment  of  the  radius  is  drawn  by 
the  pronator  teres  towards  the  upper  fragment  of  the  ulna,  which 
in  consequence  of  its  hinge-shaped  articulation  with  the  humerus 
is  not  displaced.  The  lower  fragments  are  drawn  towards  each 
other  by  the  pronator  quadratus.  Signs. — -Obvious  deformity, 
crepitus,  &c.  Treatment. — Flex  the  elbow  to  relax  the  muscles ; 
reduce  the  fracture,  and  place  the  forearm  in  well-padded  splints 
with  the  thumb  uppermost.  In  this  position  the  bones  are  midway 
between  pronation  and  supination,  and  parallel  to  one  another. 
There  is,  consequently,  a  good  interval  between  them,  and  the 
danger  of  the  radius  becoming  united  by  callus  to  the  ulna,  as  in 
Fig.  55,  is  avoided.  During  pronation  the  radius  crosses  the  ulna. 
Were  the  fracture  set  with  the  bones  thus  in  contact,  the  risk  of 
their  uniting  would  be  great.  The  sjilints  should  reach  from  above 
the  elbow  to  below  the  wrist,  and  should  be  broader  than  the  fore- 
arm so  that  the  bones  may  not  be  j^ressed  together  by  the  bandage. 
If  this  point  is  attended  to,  interosseous  pads  are  not  necessary. 
The  patient  should  be  seen  within  twenty-four  hours,  as  swelhng 
may  occur  and  the  bandages  require  loosening.  The  splints  must 
be  worn  for  about  a  month,  and  passive  movements  of  the  fingejs 
practised  early  to  prevent  stiffening. 

Ureenstick  fracture  of  the  radius  and  ulna  is  common  in  children. 

The  radius. — ^Fractures  of  the  radius  may  involve,  1,  the  neck; 
2,  the  shaft;  and,  3,  the  lower  end  (GoUes'  fracture). 

1.  The  neck  of  the  radius  is  occasionally  fractured.  It  maybe 
known  by  crepitus,  and  by  the  absence  of  movement  of  the  head 
when  the  hand  is  pronated  and  supinated.  Treatment.  —Flex  the 
forearm,  and  place  the  limb  on  an  angular  splint. 

2.  The  shaft  of  the  radius  may  be  fractui'ed  by  direct  or  indirect 
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violence.  Both  fragments  are  drawn  towards  the  ulna,  the  upper 
by  the  pronator  teres,  the  lower  by  the  pronator  quadratus 
(Fig.  184).    Treatment. — Similar  to  that  of  fracture  of  both  bones. 

3.  Fracture  of  the  lower  end  of  the  roiJiK.'^  {( ^oJles''  fracture). — The 
line  of  fracture  goiiorally  runs  transversely  about  three-quarters  of. 
an  inch  ab(jve  tin;  articulur  surface  of  the  bone.  Cause. — Falls  on 
tKe~palm  of  tlie  liaiuj.  It  is  more  frequent  in  the  old  than  in  the 
young ;  and  is  es^^ocially  common  in  elderly  women.    Nature  of 


Fig.  184. — Fracture  of  the  radius.    (After  C4 ray.) 

the  displacement. — Sometimes  there  may  bo  no  displacement,  but 
generally  the  lower  fragment  with  the  hand  is  so  displaced  that  the 
articular  surface  looks  downwards,  and  slightly  backwards  and 
outwards,  instead  of  downwards,  forwards  and  inwards.  This, 
according  to  Mr.  E.  W.  Smith,  is  due  to  the  action  of  the  supinator 
ilongus,  the  extensors  of  the  thumb,  and  the  radial  extensors  of  the 
! carpus.    By  others  it  is  believed  to  be  due  to  the  impaction  of  the 
upper  fragment  into  the  lower,  a  condition  frequently  met  with  in 
specimens  preserved  in  museums.    Occasionally  the  lower  fragment 
is  displaced  forwards  in  consequence 
of  falls  on  the  back  of  the  hand. 
Comminution  of  the  lower  fragment 
with  involvement  of  the  wrist- joint 
frequently  occurs.      Sigiis. — ^Yery 
characteristic.     On  the  back  of  the 
wrist,  just  above  the  joint,  there     Fia.  185. — CoUes'  fracture.  (St. 
s  a  prominence  caused  by  the  badi-     liartliolomew's  Hospital  Museum.) 
vardly  dispbiced  lower  fragment, 

md  above  this  a  slight  de])ression  ;  whilst  on  the  palmar  surface 
here  is  a  prominence  caused  by  the  lower  end. of  the  upper  fragment, 
■orresponding  to  the  dorsal  depression,  and  below  this  a  depression 
orresponding  to  the  dorsal  prominence.  Promotion  and  supination 
re  lost,  the  hand  is  deflected  to  the  radial  side,  and  the  lower  end 
f  tiie  ulna  is  prominent.  The  deformity  is  well  seen  in  Fig.  185. 
'hese  signs  are  similar  to  those  of  dislocation  of  the  carpus  back- 
wards. The  following  points  will  serve  to  distinguish  the  two 
ijuries : — la  fracture,  1,  the  styloid  process  of  the  radius  is  on  a 
igher  plan£__^thaji__Jbhat  of  the  ulna ;  2,  the  distance  from  the 
iterhar^ndyle_  to  Jhe  tip  of  the  styloid  process  of  the  radius  is 
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less  than  on  the  sound  side  ;  3,  there  is  crepitus  ;  4,  the  deformity, 
when  it  can  be  reduced,  has  a  tendency  to  return  if  the  extending 
force  is  relaxed  ;  and  5,  it  is  very  common  in  the  old,  and  occurs 
from  slight  causes.  In  dislocation,  on  the  other  hand,  1,  the  styloid 
process  of  the  radius  is  on  a  lower  plane  than  that  of  tlie  ulija ; 
2,  the  distance  from  the  internal  condyle  to  the  ti])  of  the  styloid 
process  of  the  radius  is  the  same  as  on  the  sound  side ;  3,  there  is 
no  crepitus;  4,  the  deformity  when  reduced  has  no  tendency  to 
retui'n  when  the  extending  force  is  relaxed;  and,  5,  it  is  usually 
the  result  of  great  violence,  and  more  frequently  occui's  in  the 
young  than  in  the  old.  Treatment. — After  reducing  the  fracture 
as  thoroughly  as  possible  apply  two  ordinary  forearm  splints, 
taking  care  that  the  anterior  one  does  not  reach  beyond  the 

heads  of  the  metacarpal  bones,  and 
place  a  pad  beneath  the  wrist  to 
restore  the  lost  concavity  of  the  front 
of  the  radius.  Practise  passiyemove- 
ments  from  the  third  day,  as  in  this 
form  of  fracture  the  tendons,  where 
they  cross  the  back  of  the  radius,  the 
seat  of  fracture,  are  apt  to  become 
adherent  to  their  grooves.  This  is 
the  almost  invariable  method  of 
treating  Colles'  fracture  at  St.  Bar- 
tholomew's Hospital,  and  is  attended 
with  excellent  results.  If  preferred, 
Gordon's  (Fig.  187),  Carr's,  Hawkins', 
or  Bond's  splints  may  be  used.  After 
the  splints  are  applied  a  skiagraph 
should  be  taken  to  make  sure  that 
the  fracture  has  been  properly  reduced.  The  pistol-shaped  splint 
introduced  by  Nelaton,  and  justly  condemned  by  Sir  James  Paget 
as  so  frequent  a  cause  of  stiff  wrist  and  fingers  should  on  no 
account  be  used.  Eemove  the  splints  in  three  or  foui-  weeks,  and 
emj)loy  shampooing,  friction  with  stimulating  liniments,  &c.,  tiU 
any  stiffness  of  the  joint  or  fingers  that  remains  has  disappeared. 

Separation  of  the  lower  epiphysis  (Fig.  186)  may  occur  in  young 
subjects,  and  resembles  Colles'  fracture. 

The  TJLisrA. — Fractures  of  the  ulna  may  be  divided  into  fracture 
of— 1,  the  olecranon;  2,  the  coronoid  process ;  and  3,  the  shaft. 

1.  The  olecranon  may  be  fractured  in  a  transverse  or  obHque 
direction.  The  elbow-joint  is  always  involved,  except  when  the 
fracture  is  through  the  tip  of  the  process'  only.  Cause. — Direct 
violence,  as  a  fall  on  the  point  of  the  elbow,  or  violent  action  of 
the  triceps  muscle.  Nature  of  the  displacement  (Fig.  188). — The 
detached  fragment  is  usually  widely  separated  from  the  rest  of  the 


Fig.  186. — Separation  of  the 
lower  epiphysis  of  the  radius 
from  a  lad  aged  16  years. 
(St.  Bartholomew's  Hospital 
Museum,  No.  758  &.) 
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bone  by  the  triceps;  but  when  the  periosteum  and  tendinous 
expansion  of  the  triceps  covering  the  olecranon  is  not  torn,  and  the 
fracture  is  very  oblique,  little  or  no  displacement  occurs.    Signs. — 
Swelling  from  effusion  of  blood,  and  later  of  serum,  into  the  joint 
inability  of  the  patient  as  a  rule  to  extend  his  arm  ;  and  generally. 


Fig.  187.— Gordon's  splint  for  Colles'  fracture.     (Gordon's  Fractures.) 

the  presence  of  a  gap  between  theirag^ments.  Method  of  union. — 
IJsually_filjIQ^ ;  hut  when  the  separation  of  the  fragments  is 
slight,  it  may-b^^kony.  Treatment. — Place  the  elbow  in  a  position 
of  sli(jht  flexion  on  a  jointed  splint,  and  apply  evaporating  lotions 
till  the  swelling  has  subsided.    An  attempt  may  be  made  to  bring 


Fig.  188. — Fracture  of  olecranon.    (Liston's  Surgery.) 

down  the  detached  fragments  by  strappmg  and  a,  bandage.  Passive 
movements  should  be  begun  early  to  prevent  ankylosis  (seventh 
day,  Hamilton).  Many  advise  that  the  arm  should  be  put  up  in 
full  extension  ;  but  this  is  objectionable,  as  it  causes  the  olecranon 
to  form  an  angle  with  the  shaft.  Mr.  Heath  on  the  other  hand 
strongly  recommends  flexion  of  the  arm  to  a  right  angle.  Some 
surgeons  wire  the  fragments, 
w.  F  F 
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2.  The  coronoid  process  of  the  ulna,  except  in  dislocation  of  the 
■ulna  and  radius  backwards,  is  rarely  fractured.  It  is  said  at  times 
to  occur  from  violent  contraction  of  the  brachialis  anticus  muscle. 
Signs. — ^When  fracture  of  the  coronoid  is  present  in  dislocation  of 
the  radius  and  ulna  backwards,  the  dislocation  is  readily  reduced, 
but  immediately  returns  on  relaxing  the  extending  force.  When 
fracture  of  the  coronoid  is  not  present,  the  dislocation  is  more 
difficult  to  reduce  ;  but  when  once  reduced,  has  no  tendency  to 
recur.  Treatment. — After  reducing  the  dislocation,  place  the  arm 
in  a  flexed  position  on  an  inside  angular  splint.  Emploj^  l^assive 
movements  early. 

3.  The  shaft  of  the  ulna  is  occasionally  fractured  without  implica- 
tion of  the  radius.  Cause. — Direct  violence.  Nature  of  the  dis- 
placement.— The  upper  fragment  is  not  displaced,  being  held  in 
position  by  its  hinge-shaped  articulation  with  the  humerus.  The 
lower  fragment  is  drawn  towards  the  ra(Jius  by  the  pronator 
quadratus.  Signs. — ^It  is  readily  detected  by  running  the  finger 
along  the  prominent  posterior  border  of  the  bone,  when  a  gap  or 
irregularity  is  felt,  and  by  crepitus  on  movement.  Treatment.— 
Similar  to  that  of  fracture  of  the  radius. 

The  carpus,  metacarpus  and  phalanges. — Fractures  of  these 
bones  require  no  special  mention.  They  may  be  diagnosed  by  the 
deformity  and  crepitus.  Eest  for  a  few  weeks  on  a  splint,  followed 
by  passive  movements  to  prevent  stiffness,  is  all  that  is  generally 
necessary. 

INJURIES  OF  the  LOWER  EXTREMITY. 

Bruises  or  contusions,  burns,  scalds,  and  frost-bites  of 
the  lower  extremity  call  for  no  special  mention  beyond  that  bruises 
about  the  hip  and  ankle  may  be  mistaken  for  fracture,  and  that  a 
contusion  of  the  limb  may  be  so  severe  at  times  as  to  terminate  in 
gangrene. 

Sprains  of  the  ankle  and  knee  are  very  common.  Pain,  inability 
to  bear  any  weight  on  the  limb,  effusion  into  the  jointer  the  sheaths 
of  the  surrounding  tendons,  and  later,  ecchymosis  of  the  skin,  are 
the  usual  signs.  A  sj^rain  of  the  ankle,  when  there  is  much  swelling, 
is  often  difficult,  and  sometimes  impossible,  to  diagnose  from  a 
fracture,  and  should  then  be  treated  as  such.  For  an  ordinary 
sprain  absolute  rest  should  be  enjoined,  and  cold  or  evaporating 
lotions  or  a  wet  bandage  should  be  applied.  "When  the  swelling 
has  subsided,  the  part  may  be  put  in  a  plaster- of- Paris  bandage  or 
in  a  poroplastic  splint  for  some  weeks,  and  then  shampooing  and 
passive  movements  employed  if  any  stiffness  be  left.  Some  sur- 
geons advise  massage  from  the  first. 

Eupture  of  muscles  and  tendons,  either  as  the  result  of 
external  violence  or  of  sudden  and  spasmodic  contraction  of  the 
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muscle,  is  not  infrequent  in  the  lower  limbs.  Here,  only  rupture 
of  the  }Dlajitaris  or  Achilles  tendon  requires  special  notice.  It 
usually  happens  in  men  beyond  the  middle  period  of  life  without 
any  evident  cause.  It  is  attended  with  a  distinct  snap,  and  a 
feeling  as  if  the  part  had  been  struck,  followed  by  i)ain,  and  some- 
times by  ecchymosis,  and  by  inability  to  raise  the  heel.  Treatment. 
— A  plaster-of-Paris  bandage  should  be  applied  with  the  foot  in  the 
extended  position  to  approximate  the  ends  of  the  ruptured  tendon. 
If  a  heel  is  made  to  the  plaster  case,  the  patient  need  not  lay  up. 
The  plaster  case  should  be  worn  for  two  or  three  weeks. 

Dislocations  of  the  Lower  Extremity. 

Dislocation  of  the  hip. — This  injury  is  much  less  common 
than  dislocation  of  the  shoulder,  a  fact  readily  explained  by  the 
strength  of  the  capsular  ligament,  the  depth  of  the  acetabulum, 
and  the  powerful  muscles  by  which  the  joint  is  suiTounded.  It 
occurs,  however,  more  frequently  than  might  be  expected,  owing 
to  the  powerful  leverage  which,  from  the  great  strength  of  the 
femur  and  length  of  the  leg,  is  brought  to  bear  upon  the  joint  in 
falls  upon  the  knee  and  foot  with  the  limb  extended  and  abducted. 
Dislocation,  therefore,  as  might  be  inferred,  is  more  common  in 
the  young  and  strong ;  fracture  of  the  neck  of  the  femur  in  the 
old  and  feeble.  Cause. — Dislocation  of  the  hip,  whatever  form  it 
may  take,  generally  occurs  when  the  limb  is  abducted.  In  this 
position  the  head  of  the  bone  presses  upon  the  inner  and  lower  part 
of  the  capsule,  its  weakest  part,  and  if  any  sudden  or  great  force  is 
now  applied  to  the  other  end  of  the  lever,  the  head  of  the  bone  may 
be  forced  through,  the  ^ca^oaule  at  tliis  spot  into  the  obturatgi 
foramen.  Here  it  may  remain,  or  if  at  the  time  of  the  accident 
the  limb  is  flexed  and  rotated  inwards  as  well  as  abducted,  it  may 
be  carried  round  the  outer  margin  of  the  acetabulum  on  to  the 
dxDrsum  ilii ;  or,  if  the  limb  is  extended  and  rotated  outwards  as 
well  as  abducted,  round  the  inner  margin  on  to  the  pubes.  In 
rare  instances,  it  would  appear  to  occur  duxing  forced  adduction  of 
the  limb,  the  head  of  th(>  bone  Ix'ing  then  driven  directly  backwards 
on  to  the  dorsum  ilii.  In  such  a  case,  however,  the  rim  of  the 
acetabulum  is  generally,,  though  not  always,  splintered  off  at  the 
same  time. 

The  Y,  or  ilio- femoral  ligament  plays  so  im2)ortant  a  part  in 
dislocation  of  the  hip  that  its  attachments  should  be  briefly  con- 
sidered before  studying  the  varieties  of  this  dislocation.  It  consists 
of  a  thickening  of  the  front  of  the  capsular  ligament,  and  is  attached 
above  to  the  anterior  infeiior  spine  of  the  ilium,  and  then  divides 
into  two  branches  like  the  letter  Y  inverted.  The  outer  branch 
is  inserted  into  the  upper  part  of  the  anterior  inter -trochanteric 
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ridge ;  the  inner  branch  into  the  lower  part  of  that  ridge.  It  is 
exceedingly  strong,  and  will  bear  a  breaking  strain  of  from  250  to 
750  pounds.  Both  branches  limit  extension ;  the  outer  branch 
rotation  outwards  as  well.  The  whole  ligament  therefore  is  tense 
during  extension  and  outward  rotation  of  the  limb ;  relaxed 
during  flexion  and  rotation  inwards. 

Varieties. — Dislocations  of  the  hip  are  divided  by  Bigelow  into 
the  regular,  in  which  one  or  both  branches  of  the  Y  ligament  are 
intact,  and  the  irregular,  in  which  both  branches  are  ruptured. 
In  the  former  the  signs  are  constant,  as  the  untorn  branch  of  the 
Y  ligament  compels  the  bone  to  take  a  certain  definite  j)osition. 
In  the  irregular  the  signs  vary,  as  both  branches  of  the  Y  being 
ruptured,  the  control  which  it  exercises  over  the  position  of  the 
bone  is  lost.  Our  attention  here  will  only  be  directed  to  the 
regular  dislocations.  Of  these  Bigelow  describes  seven,  the  first 
four  of  which  are  commonly  known  as  the  classical  dislocations^of 
Sir  Astley  Coojjer. 


Cooper's  Classieication.    Bigelow' s  Classification. 


Dislocation  on  to  the  dor-  ) 
sum  ilii  j 

Dislocation  into  the  sciatic 
notch 

Dislocation  into  the  ob- 
turator foramen 

Dislocation  on  to  the 
pubes 


A.  Regular.     Ojie  or  both 
branches  ofV  entire. 

1.  Dorsal 


2.  Dorsal  below  the 

tendon 

3.  Thyroid  and  down- 

wards 

4.  Pubic    and  sub- 

spinous 

5.  Anterior  oblique  ^ 

6.  Supraspinous 

7.  Everted  dorsal 


Both 
branches 
of  Y 
entire. 


Outer 
branch  of 
Y 

ruptured. 


B.  Irregular.    Both  branches 
o/Y  ruptured. 

1.  Dislocation  on  to  the  dorsum  ilii  {the  dorsal  of  Big€loiu).—This 
is  the  most  common  form  of  dislocation  of  the  hip.  The  head  of 
the  bone  is  thrown  upwards  and  backwards  on  to  the  dorsum  of 
the  ilium,  the  articular  surface  of  the  head  looking  backwards^,  and 
the  great  trochanter  forwards.  The  capsular  ligament  is  generally 
ruptured  at  its  lower  and  inner  part,  sometimes  posteriorly,  and 
the  round  ligament  is  usually  torn.    The  Y  ligament  is  uninjured, 
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the  external  branch  preventing  eversion.  The  glutei  muscles  are 
raised  from  the  ilium  by  the  head  of  the  bone,  which  is  always 
situated  above  the  tendon  of  the  obturator  internus.  The  other 
external  rotators  have  been  found  variously  lacerated  or  torn  from 
their  attachments.  Signs  (Fig.  189). — -The  limb  is  slightly  flexed, 
adducted,  rotated  inwards,  and  shortened,  so  that  the  lower  end  of 
tlie  femur  crosses  the  lower  third  of  the  opposite  thigh,  and  the 


Fig.  180. — Dislocatiou  on  Fig.  190.— Dislocation  into 

dorsum  ilii.  sciatic  notch. 

(Cooper's  Dislocations.) 


great  toe  rests  on  the  instep  of  the  opposite  foot.  The  head  of  the 
bone,  at  least  in  thin  subjects,  can  be  felt  in  its  abnormal  situation 
on  rotating  the  limb.  The  great_  trochanter  is  above  a  line  drawn 
from  the  anterior  superior  iliac  spine  to  the  most  prominent  part  of 
the  tuberosity  of  the_i_schium  {Nelatoiis  line)  (Fig.  191);  and  the 
distance  from  the  top  of  the  great  trochanter  to  a  line  drawn  hori- 
zontally round  the  pelvis  on  a  level  with  the  anterior  superior  iliac 
spines  [Bryant'' s  ?<"y<e)_is  less  on  the  injured  than  on  the  sound  side. 
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obturator  internus,  and  then  ascends  behind  it  on  to  the  surface  of 
the  ilium  just  in  front  of  the  sciatic  notch,  or  on  the  pyriformis 
as  it  emerges  from  the  notch.     The  head  looks  backwards  and 


a  h 
Fig.  192.— Sciatic  dislocation  of  the  left  hip.    a,  shows  slight  shortening  in 
extended  position  of  limb  ;  h,  shows  marked  shortening  in  flexed  position. 
(After  Dawson,  of  Ohio.) 


the  great  trochanter  forwards,  eversion  being  j)revented  byj^e 
outer  branch  of  the  Y  ligamentnETTendon  of  the  obturator 
internus  winds  over  the  neck  of  the  femur,  and  is  therefore  the 
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great  obstacle  to  reduction.  The  capsule  is  generally  torn  below, 
the  round  ligament  ruptm^d,  the  gluteus  maximus  raised  by  the 
head  of  the  bone,  and  one  or  more  of  the  external  rotators  are 
usually  torn.  The  Signs  (Fig.  190)  are  very  similar  to  those  of  the 
former  \'ariotY;  Imt  the  flexion,  adduction,  and  rotation  inwards 
are  less  pronounced.     The  lower  end  of  the  femur  crosses  the 


Fig.  193. —Dislocation  into  Fig.  194, — Dislocation  on 

obtuj'ator  foramen.  the  pubes. 

(Cooper's  Dislocations.) 


opposite  knee,  and  the  great  toe  rests  on  that  of  the  opposite  foot. 
Shortening  with  the  limb  extended  is  much  less  than  in  the  former 
variety;  but  with  the  limb  flexed  it  is  much  greater.  This  is 
shown  in  the  accomiDanying  diagram  (Fig.  192),  and  depends  upon 
the  fact  that  in  the  dislocation  on  to  the  dorsum  ilii  the  head  of  the 
bone  in  extension  lies  above  the  acetabulum,  and  when  flexed  at 
a  right  angle  to  the  body  on  the  same  level  as  the  acetabulum ; 
whereas  in  the  sciatic  dislocation  the  head  of  the  bone  in  extension 
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is  almost  on  the  same  level  as  the  acetabulum,  but  when  flexed  at 
a  right  angle  to  the  body  lies  considerably  behind  the  acetabulum. 

3.  Dislocation  into  the  obturator  forameii  {the  thyroid  and  down- 
wards of  Bigeloiu). — The  head  is  displaced  downwards  on  to  the 
obturator  externus,  where  its  lies  suspended  by  the  Y  ligament,  and 
may  remain  either  just  below  the  acetabulum,  or  be  carried  slightly 
inwards  towards  the  perineum  or  outwards  towards  the  tuberosity 
of  the  ischium.  The  head  of  the  bone  generally  looks  slightly 
inwards,  and  the  trochanter  outwards.  The  capsule  and  round 
ligament  are  ruptured,  the  former  at  its  lower  and  inner  part. 
The  glutei,  pyriformis,  psoas  and  iliacus,  obturator  externus,  pec- 
tineus,  and  the  adductor  brevis  are  stretched  or  sometimes  torn. 
Signs  (Mg.  193). — In  the  more  common  form,  viz.,  that  in  whichj 
the  head  is  displaced  downwards  and  a  little  inwards,  the  limb  is 
apparently  lengthened,  due  to  the  lowering  of  the  pelvis  on  that 
side,  but  is  really  shortened  about  Jtialf  an  inch  or  so.  It  is  also 
abducted  and  slightly  flexeij,  whilst  the  body  is  bent  forwards  to 
relax  the  psoas  and  iliacus,  and  as  there  is  usually  some  external 
rotation,  the  toes  point  slightly  outwards.  The  nearer  the  head  of 
the  bone  approaches  the  perineum  the  more  plainly  can  it  be  felt, 
and  the  more  eversion  and  abduction  will  there  be ;  conversely,  the 
nearer  it  approaches  the  tuberosity  of  the  ischium  the  greater  its 
inversion  and  adduction  ;  whilst  when  it  is  displaced  directly  down- 
wards there  will  be  neither  eversion  nor  inversion,  adduction  nor 
abduction,  but  marked  flexion. 

4.  Dislocation  oji_J()  the  jpiil^es  (the  pubic  and  subspinous  of  Bige- 
loiu).— The  head  of  the  bone  is  thrown  forwards  and  rests  below 
Poupart's  ligament,  either  upon  the  ramus  of  the  pubes  [pubic)  or 
upon  the  pectineal  eminence  just  in  front  of  the  anterior  inferior 
spine  {subspinous).  The  head  looks  forwards  and  the  trochanter 
backwards.  The  capsule  is  generally  torn  below,  and  the  round 
ligament  ruptured.  The  Y  ligament  is  entire  and  produces  the 
eversion  of  the  limb  characteristic  of  this  variety.  The  psoas  and 
iliacus,  with  the  anterior  crural  nerve  between  them,  are  generally 
stretched  tightly  over  the  head  of  the  bone.  The  femoral  vessels 
are  displaced  to  its  inner  side.  Signs  (Fig.  194). — The  limb  is 
slightly  shortened,  :Q.exed,  abducted,  and  rotated  outwards ;  and 
the  head  of  the  bone  can  be  plainly  felt  in  its  new  situation.  There 
is  flattening  over  the  hip- joint. 

The  anterior  oblique,  supraspinous,  and  everted  dorsal,  the  three 
remaining  regular  dislocations  of  Bigelow,  are  too  rare  to  be 
described  here.  They  can  readily  be  produced,  however,  on  the 
dead  body.  Thus  the  ordinary  dorsal  dislocation  can  be  converted 
into  the  anterior  oblique  by  carrying  the  leg  across  the  symphysis, 
forcibly  everting  the  thigh,  and  bringing  it  down  across  the  lower 
third  of  the  opposite  thigh,  in  which  position  it  becomes  firmly 
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locked.  If  now  tlie  thigli  is  forced  into  the  perpendicular  position, 
the  outer  branch  of  the  Y  ligament  will  be  ruptured  and  the  supra- 
s}mious  variety  produced.  This  variety  in  its  turn  can  be  converted 
into  the  everted  dorsal  by  circumducting  the  extended  limb  inwards 
and  then  everting  it. 

Treatment.— RQ(bjLQ,iion  may  be  effected  by:  1,  manijmlation  ; 
2,  tnu3tion  with  the  limb  in  the  flexed  position ;  3,  traction  with 
the  limb  in  the  extended  ppsitign.  Of  these  methods  the  first  and 
the  second  are  by  far  the  most  scientific,  and  when  their  principles 
are  thoroughly  understood  and  they  are  rightly  applied,  they  are  the 
most  successful.  Eecent  dislocations  should  always  be  reduced  by  the 
first  or  second  method,  aided  if  need  be  by  an  anaesthetic ;  and  these 
methods  will  also  often  succeed  in  reducing  cases  of  long  standing  after 
traction  in  the  extended  position,  even  with  the  pulleys,  has  failed. 
In  long-standing  cases,  should  the  above-mentioned  methods  fail, 
reduction  may  under  some  circumstances  be  attempted  by  4,  Qpen 
incision. 

1.  Reduction  hy  manipidation  consists  in  relaxing  the  Y  ligament, 
the  chief  obstacle  to  reduction,  and  then  by  means  of  various  move- 
ments of  rotation,  circumduction  and  extension  apj)licable  to  each 
particular  variety  of  dislocation,  in  making  the  head  of  the  bone 
retrace  its  steps  round  the  margin  of  the  acetabulum,  and 
finally  re-enter  the  acetabulum  through  the  hole  in  the  cajDSule 
by  which  it  escaped.  To  do  this  it  is  necessary  to  know  in  what 
dii^ection  the  head  of  the  bone  looks  in  any  particular  position 
of  the  limb — a  point  easily  determined  by  T&^^OQVYOi^i'h&i,^^ 
articulai^  surface  of  __the_  head  looks  very  nearly  in_  the  .  ^same 
direction  as  the  internal  condyle.  *  It  must  be  fui'ther  remem- 
bered that  by  rotation  is  meant  the  rolling  of  the  femur  on  its 
own  axis ;  that  in  outward  rotation  the  anterior  sui'face  of  the 
patella  is  rolled  outwards,  and  in  inward  rotation  inwards ;  that  by 
cii'cumduction  is  meant  the  revolving  of  the  femur  round  the  axis 
of  its  head,  and  that  in  this  movem^ent  the  anterior  surface  of  the 
patella  always  looks  to  the  front.  During  the  manipulation  the 
patient  should  be  placed  upon  his  back  on  the  floor,  while  the  sur- 
geon with  one  hand  should  grasp  the  ankle,  and  with  the  other  the 
thigh  or  leg,  and  put  the  limb  through  the  several  movements 
required  for  the  kind  of  dislocation.  An  assistant,  if  necessary, 
should  fix_.the.  pelvis.  For  the  dislocation  on  the  dorsum  ilU 
and  into  tUo  scinilc  noidt  the  movements  are  practically  the  same 
(Fig.  195).  The  limb  should  be  flexed  and  slightly  adducted  to 
disengage  the  head  from  behind  the  acetabulum  and  then  abducted, 
rotated  outwards  and  brought  down  parallel  to  the  sound  limb. 
These  movements  are  tersely  described  by  Bigelow  in  the  words 
•lift  up,'  '  bend  gut,'  'roll^put,'  i.e.,  lift  up  or  flex — bend  out  or 
ibduct — roll  out  or  rotate  outwards.    The  head  is  thus  compelled 
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to  revolve  round  a  centre  formed  by  the  great  trochanter,  which  is 
held  in  position  by  the  outer  branch  of  the  Y  ligament.  In  the 
thyroid  (Fig.  196)  the  thigh  should  be  flexed  and  slightly  abducted, 
then  rotated  forcibly  inwards  and  adducted,  and  brought  down 
parallel  to  the  sound  thigh.  The  head  is  thus  made  to  retrace  its  steps 
towards,  and  re-enter  the  acetabulum,  the  Y  ligament  being  wound 
up,  as  it  were,  and  so  put  on  the  stretch.  In  i'kQ pubic  the  reduction 
is  accomplished  in  a  manner  similar  to  that  employed  for  the  thyroid. 

2.  Reduction  hy  traction  ivith  the  limh  in  the  flexed  position. — The 
flexion  of  the  limb  has  for  its  aim  the  relaxing  of  the  Y  ligament 
and  other  ligaments  and  tendons  that  impede  reduction,  and  then 


Fig.  195.— Method  of  reducing  Fig.  196.— Method  of  reducing 

the  dorsal  and  sciatic  disloca-  the  pubic  and  thyroid  disloca- 

tions of  the  hip  by  manipula-  tions  of  the  hip  by  manipula- 

tion. 

(After  Bigelow. ) 


drawing  the  head  of  the  bone  directly  into  its  socket.  In  the  dorsal 
dislocation  the  thigh  should  be  flexed  at  a  right  angle  to  the  body, 
and  traction  then  made  in  an  upward  dii-ection,  slightly  adducting 
and  rotating  inwards  to  disengage  the  head  from  behind  the 
acetabulum.  Counterpressme  may  be  made,  if  necessary^_by  the 
sui'geon  placing  his  unbooted  foot  on  the  anterior  iliac  spine  whilst 
drawing  or  jerking  the  limb  upwards.  If  on  flexion  it  is  found 
that  the  limb  cannot  be  abducted  beyond  the  perpendicular  with  the 
body,  the  hole  in  the  capsule  is  probably  too  small  to  allow  of  the  head 
being  replaced.  It  may  readily  be  enlarged  by  circumducting  the 
flexed  thigh  outwards  across  the  abdomen.  The  pulleys  may  be 
used  if  more  force  is  required,  the  patient  then  being  laid  on  his 
sound  side  and  counter- extension  applied  to  the  pelvis  by  a  leather 
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band  secured  to  the  wall ;  or  the  patient  may  be  i^laced  on  his  back, 
the  pelvis  secured  to  the  floor,  and  the  pulleys  attached  to  a  staple 
in  the  ceiling.  In  the  sciatic  the  same  method  should  be  adopted, 
as  the  flexion  frees  the  head  of  the  bojie  from  the  tendon  of  the 
obturator  internus  which  winds  round  its  neck,  and  together  with 


Fig.  197. — Reduction  of  dorsal  dislocation  by  pulleys  in  extended  position. 
(Cooper  s  Dislocations. ) 

the  Y  ligament,  which  is  also  relaxed  by  flexion,  is  the  chief 
obstacle  to  reduction.  In  the  thyroid  the  limb  should  be  flexed  and 
abducted,  and  the  head  of  the  bone  drawn  towards  the  socket, 
counter-pressure  being  made,  if  required,  by  the  unbooted  foot  on 
the  pelvis.    The  pulleys  may  also  be  employed  in  this  position  if 


Fig.  198. — Reduction  of  sciatic  dislocation  Ly  pulleys  in  extended  position. 
(Cooper's  Dislocations.) 


more  force  is  required.  In  the  j>^a6?"c  the  limb  should  be  flexed  on 
the  pelvis,  whilst  the  head  is  drawn  down  towards  the  acetabulum 
3y  a  jack-towel  passed  round  the  U2:)per  third  of  the  thigh.  At  the 
?ame  time  the  limb  should  be  rotated  slightly  inwards. 

^'  ■^i'^itiU2^LiU^tt<:iS'^'ion  vrith  the  limh  in  th?  extenchd  jmition  is  the 
nethod  recommended  by  Sir  Astley  Cooper,  but  is  one  which  is 
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now  seldom  used  except  in  long-standing  cases.  It  has  for  its 
object  the  drawing  of  the  head  of  the  femur  directlj,  into  the 
acetabulum  by  main  force,  rupturing  any  ligaments,  muscles,  or 
tendons  that  offer  impediment.  The  extending  force  is  made  in  the 
line  of  the  dislocated  femur,  generally  by  means  of  the  pulleys, 
which  are  usually  secured  to  the  lower  third  of  the  thigh  by  a 
padded  leather  band,  counter-extension  being  made  simultaneously, 
and  in  the  same  straight  line  as  the  extension,  by  fixing  the  pelvis 

by  means  of  a  perineal  band, 
secured  by  suitable  straps  to  a 
staple  in  the  wall  or  floor.  The 
patient  should  be  placed  on  a 
low  couch  or  on  a  mattress  on 
the  floor.  The  line  of  extension 
and  counter-extension  differs 
according  to  the  form  of  dis- 
location. Thus  :— In  the  dorsal 
(Fig.  197),  extension  should  be 
made  across  the  lower  third  of 
the  sound  thigh,  the  pulleys 
being  fixed  to  a  staple  in  the 
wall  a  few  feet  from  the  foot  of 
the  couch  above  the  level  of  the 
body,  and  the  counter-extending 
band  to  a  staple  in  the  floor 
near  the  head  of  the  couch. 
In  the  sciatic  (Fig.  198),  the 
extension  is  made  in  a  nearly 
similar  direction,  save  that  the 
thigh  should  be  more  flexed. 
In  the  thyroid  (Fig.  199),  ex- 
tension is  made  in  an  upward 
and  outward  direction,  by 
means  of  a  perineal  band  passed 
round  the  upper  part  of  the 
dislocated  thigh  and  attached  to 
pulleys  fixed  to  a  staple  in  the  wall  on  the  injured  side.  Counter- 
extension  is  made  by  a  band  passed  round  the  pelvis  and  secured 
to  a  staple  in  the  floor  on  the  sound  side.  The  ankle,  in  the  mean- 
time, is  drawn  towards  the  mesial  line  of  the  body  by  the  surgeon's 
hand  passed  behind  the  sound  limb.  The  line  of  extension  and 
counter-extension  here  runs  obliquely  across  the  body.  In  the 
puhic  (Fig.  200),  extension  is  made  downwards  and  outwards  by 
pulleys  attached  to  a  staple  in  the  floor,  counter- extension  being 
made  by  the  perineal  band,  which  is  carried  ujjwards  and  inwards 
across  the  opposite  shoulder,  and  attached  to  a  staple  in  the  wall. 


Fig.  199. — Reduction  of  thyroid 
dislocation  by  pufleys.  (Cooper's 
Dislocations. ) 
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After  tlie  extension  has  been  applied  some  time  tlie  head  of  the 
bone  may  be  lifted  over  the  edge  of  the  acetabulum  by  a  jack-towel, 
the  thigh,  if  necessary,  being  rotated  inwards  at  the  same  time. 

4.  lleduction  hy  open  ii/cision.  has  of  late  been  practised  successfully 
in  cases  of  long  standing  where  manipulation  and  extension  have 
failed.  The  head  of  the  bone  having  been  exposed  it  is  freed  from 
fibrous  bands  and  adhesions,  the  acetabulum  is  cleared  of  any 
fibrous  tissue  that  may  be  found  filling  it,  and  the  head  of  the  bone 
replaced. 

The  patella  may  be  dislocated  outwards,  inwards,  upwards, 
and  edgeways.  The  outward  dislocation  is  the  most  common ;  the 
upward  variety  can  only  occur  when  the  ligamentum  patella9  has 
been  ruptured  or  divided.  The  outward  and  inward  varieties  may 
be  complete  or  incomiDlete.    In  the  dislocation  edgeways,  which  is 


Fig,  200. — lleduction  of  jmljic  dislocation  by  pulleys  in  extended  position. 
(Cooper's  Dislocations.) 


very  rare,  the  patella  rests  vertically  on  one  edge  between  the  con- 
dyles, either  the  outer  or  the  inner  edge  looking  forwards,  but  most 
commonly  the  former.  6Vr?tS(?.  — Muscular  action,  or  a  blow  on  the 
outer  or  inner  edge  of  the  bone.  Knock-knee  j^redisposes  to  the 
outward  dislocation.  The  signs  are  obvious,  the  position  of  the 
patella  liidicating  the  nature  of  the  accident.  T7'eatmeitt. — With 
the  patient  anaesthetized,  the  thigh  should  be  flexed  on  the 
abdomen,  to  relax  the  quadriceps  extensor  muscle  ;  and  the  leg,  for 
the  same  purpose,  extended  on  the  thigh.  In  the  outward  and 
inward  dislocation,  pressure  should  now  be  made  on  the  edge  of  the 
patella  that  is  further  from  the  centre  of  the  joint  so  as  to  raise  the 
opposite  edge  and  tilt  it  over  the  condyle,  when  it  is  at  once  drawn 
into  place  by  the  action  of  its  muscles.  In  the  edgeways  variety, 
pressure  should  be  made  with  the  thumbs  in  opposite  directions  on 
the  upper  and  lower  margin  of  the  dislocated  bone,  this  manipula- 
tion being  aided  by  suddenly  and  forcibly  flexing  the  knee,  and 
:;hen,  if  necessary,  by  extending  it.    Eeduction,  though  generally 
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easy,  is  sometimes  attended  with  great  difficulty,  and  has  occa- 
sionally been  found  impossible,  even  after  subcutaneous  division  of 
ligaments  and  tendons.  Effusion  into  the  joint  generally  follows, 
and  should  be  treated  in  the  usual  way.  After  reduction  the  joint 
should  be  placed  on  a  back  sj)lint  or  in  plaster- of- Paris,  and  a  knee- 
cap subsequently  worn  to  prevent  a  recurrence  of  the  dislocation. 

Partial  dislocation  of  the  patella,  the  result  of  an  elongated  patella 
ligament,  sometimes  occui's.  The  elongation  of  the  ligament  allows 
the  patella  to  be  placed  on  the  femur  when  the  knee  is  flexed  so 
that  its  anterior  surface  looks  directly  upwards.  As  a  consequence 
of  the  elongation  of  the  ligament,  the  patella  from  time  to  time  is 
apt  to  slip  suddenly  over  one  or  other  condyle,  causing  the  patient 


Fia.  201. — Author's  method  of  transphinting  the  tubercle  of  the  tibia  for  the 
purpose  of  shortening  an  elongated  patella  ligament. 


to  fall.  In  three  cases  I  have  succeeded  in  curing  the  condition  by 
tl3iQ:§J2l2:^iti£g  the  tubercle  of  the  tibia  lower  down  the  shqit^of 
the  bone,  thus  shortening  the  ligament  half  an  inch  to_an  inch 
according  to  the  amount  of  elongation.  The  method  of  transplanting 
the  tubercle  will  be  understood  by  referring  to  Eig.  201.  The 
tubercle  was  fixed  in  its  new  situation  by  an  ivory  peg. 

The  knee. — ^Dislocation  of  the  knee  is  exceedingly  rare.  It 
may  occur  in  a  forward,  backward,  inward,  and  out;vfard  direction, 
and  in  any  case  may  be  complete  or  incomplete.  Cause. — Usually 
great  violence,  as  a  severe  wrench  or  twist  of  the  joint.  Signs. — 
In  the  lateral  dislocations,  which  are  generally  incomplete,  a  pro- 
jection caused  by  the  condyles  of  the  femur  on  the  one  side,  with  a 
depression  below,  and  a  projection  of  the  tibia,  or  of  the  fibula,  as 
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tliO  caso  may  bo,  on  the  opposite  side,  with  a  doprossion  al)o\'o,  at 
once  show  the  nature  of  the  injury.  In_tho,  antcro-postorior 
varieties,  which  are  gonerallj^  complcto,  there  is  great  shortening 
and  detofinlty  of  the  liiiih  ;  tlio  head  of  the  tihia  in  the  forward  dis- 
h)cation  projects  anterioi'ly ;  whilst  in  tlie  backward  it  can  be  felt 
in  the  ham.  In  the  former  there  is  generally  considerable  swelling 
and  congestion,  and  often  pain  in  the  limb  below  the  knee,  from 
pressure  of  the  condyles  of  the  femur  on 
the  popliteal  vessels  and  nerves.  Treut- 
mciif. — ^Eeduction,  as  a  rule,  is  easily 
accomplished  by  extension,  combined 
with  manipulation  and  pressure  in  the 
direction  indicated  b}^  the  variety  of  the 
dislocation.  The  limb  should  then  be 
I)laced  on  a  back-splint,  and  an  ice-bag 
ai)plied  to  the  knee,  2:)assive  movements 
being  begun  at  the  end  of  two  or  three 
weeks,  and  a  knee-cap  subsequently 
worn  for  twelve  months  at  the  least. 
Compound  dislocations  usually,  though 
not  invariably,  call  for  amputation. 

Dislocation  of  one  of  the  semilunar 
cartilages  of  the  knee,  usually  the  internal, 
may  occur  from  a  sudden  twist  or  wrench 
of  the  joint  during  semi-flexion.  The 
accident  is  attended  with  sudden  and 
severe  pain,  a  '  locking '  of  the  j  oint 
usually  in  a  bent  position,  and  the 
presence  of  a  hollow,  sometimes  of  a 
projection  over  the  site  of  the  semilunar 
cartilage.  There  is  at  first  commonly 
some  eji'usion  into  the  joint.  In  chronic 
cases  tlicTpatient  ma}'  l)e  able  to  displace 
and  replace  the  cartilage   at  will  l)y 


Fig.  202— Splint  for  re- 
taining in  place  a  dis- 
located semilunar  cartilage. 
The  mechanism  limits  the 
inovement  of  the  joint  . to 
tjcxiou  and  extension,  all 
rot.-itory  mnvenicnt  l)eing 

plVVcllt'Ml. 


twisting  his  knee.  The  condition  maj^ 
closely  simulate  a  loose  l)ody  in  the 
joint  or  a  nijjped  synovial  fringe,  but 
the  above  signs  will  generally  sufhce  to  distinguish  it 
is.  however,  sometimes  difficult  unless  the  patient  is  seen  at  the  time 
the  cartilage  is  displaced.  Treatment. — To  replace  the  cartilage,  flex 
the  thigh  on  the  abdomen  and  the  leg  on  the  thigh,  and  rotate  the 
leg  (nitwards ;  then  manipulate  the  cartilage  with  the  fingers  and 
suddenly  extend  the  leg,  at  the  same  time  rotating  it  outwards. 
To  i)reveut  a  recurrence  the  movements  of  the  joint  should  be  limited 
to  iloxion  and  extension  by  means  of  a  special  form  of  splint 
(Fig.  202)  which  should  be  worn  for  a  year  or  longer.    In  intractable 
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cases  in  whicli,  notwithstanding  the  use  of  the  above  instrument, 
the  cartilage  is  constantly  being  dislocated,  the  joint  may  be  opened 
and  the  cartilage  fixed  by  sutures  or  removed. 

The  ankle. — The  astragalus,  together  with  the  rest  of  the  bones 
of  the  foot,  may  be  dislocated  from  the  socket  formed  for  it  by  the 
tibia  and  fibula,  in  an  outward,  inward,  backward,  forward,  or 
upward  direction.  All  five  varieties  are  generally  complicated  by 
fracture  of  the  fibula,  or  of  the  internal  malleolus.  The  outward 
and  imuard  varieties  will  be  described  under  the  head  of  Fracture  of 
thePibula  (see  p.  462).  The  lachiuard  and  foriuard  varieties  are 
rare  ;  the  latter  especially  so.  In  the  former  (Fig.  203),  the  astra- 
galus is  either  partially  or  completely  driven  backwards  from  its 


Fio.  203. — Dislocation  of  the  foot  Fig.  204.— Subastragaloid  dis- 

backwards.   (St.  Bartholomew's  location.    (St.  Bartholomew's 

Hospital  Museum.)  Hospital  Museum.) 

socket,  carrying  with  it,  of  course,  the  other  bones  of  the  foot ;  so 
that  the  foot  appears  shortened,  the  heel  prominent,  and  the  tendo 
Achillis  tense.  In  the  forward  variety  the  astragalus  is  generally 
forced  only  partially  from  between  the  malleoli,  and  the  foot 
appears  lengthened,  the  heel  less  prominent  than  natural,  and  the 
tendo  Achillis  relaxed.  In  the  upward  variety  the  tibia  and  fibula 
are  torn  asimder,  and  the  astragalus  is  forced  upwards  between 
them.  The  ankle  appears  widened,  the  malleoli  are  almost  in  con- 
tact with  the  ground,  and  all  motion  at  the  ankle-joint  is  lost. 
Treatment. — The  leg  having  been  flexed  and  the  foot  extended  to 
relax  the  calf-muscles,  make  extension  on  the  foot  whilst  an 
assistant  holds  the  thigh,  and  then  manipulate  the  bones  into, 
position.  If  necessary,  give  an  anaesthetic,  and  cut  the  tendo 
Achillis.  Place  the  foot  and  leg  on  a  back-splint,  or,  if  preferred, 
on  a  Cline's  or  Dupuytren's  splint.  ^ 
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Cumjiound  dislocation  of  the  auMe. — In  young  and  healthy  subjects 
an  attempt  should  be  made  to  save  the  foot,  unless  the  main  vessels 
are  torn,  or  there  is  much  comminution  of  the  bones,  or  extensive 
laceration  of  the  soft  jmrts,  when  amputation  is  the  safer  course. 
Eesection  of  the  bones,  however,  may,  in  some  instances,  be 
undertaken  with  advantage,  but  each  case  must  be  judged  on 
its  merits,  and  the  indications  for  resection  cannot  be  discussed 
here. 

The  ASTRAGALUS  may  be  dislocated  from  the  tibia  and  fibula 
above  and  from  the  os  calcis  and  scaphoid  below  and  in  front,  in 
a  foi^vard,  backward,  inward  or  outward  direction  ;  whilst  very 
rarely  it  may  be  rotated  on  its  own  axis  either  vertically  or  hori- 
zontally. The  forward  dislocation,  which  is  generally  produced  by 
a  wrench  of  the  extended  foot,  is  the  most  common,  the  bone  in 
this  variety  usually  inclining  either  a  little  outwards,  or  a  little 
inwards  at  the  same  time.  The  backward  dislocation  most  often 
occurs  from  a  wrench  when  the  foot  is  flexed.  The  lateral  disloca- 
tions when  complete  are  always  compound,  and  nearly  always 
associated  with  fracture  of  the  malleoli.  Hifjns. — The  astragalus  in 
the  forward  variety  can  be  felt  projecting  under,  and  often 
threatening  to  protrude  through  the  skin  of  the  instep  ;  whilst  in 
the  larkiuard  form  it  gives  rise  to  a  jorominence  beneath  the  tendo 
Achillis  which  it  causes  to  bulge  backwards,  to  shortening  of  the 
foot,  and  to  a  projection  of  the  tibia  in  front.  The  lateral  varieties 
being  compound,  the  nature  of  the  injury  is  obvious.  Treatment. 
— In  the  simple  form  attempts  should  always  be  made  to  push  back 
the  displaced  bone  into  its  socket  by  making  pressure  in  the  proper 
direction,  the  calf-muscles  being  relaxed  by  position,  the  foot 
extended,  and  the  tendo  Achillis,  or  any  other  tendon  or  ligament 
that  is  felt  tense,  divided  if  necessary.  An  anaesthetic  is  generally 
required.  If  reduction  is  then  found  imjDossible,  the  rule  is  to 
leave  the  displaced  bone  alone,  and  onl}^  to  ex^'cise  it  if  sloughing 
threatens  or  has  actually  occurred.  Seeing,  however,  how  successful 
are  the  results  of  excision  of  the  astragalus  for  intractable  cases  of 
club-foot,  I  should  myself,  if  I  failed  to  reduce  the  bone,  remove  it 
at  once.  In  a  compound  dislocation  tlie  bone  should,  as  a  rule,  be 
excised. 

The  subastragaloid  dislocation  is  one  in  which  the  bones 
of  the  foot  are  displaced  from  the  astragalus,  which  itself  retains 
its  natural  connections  with  the.  tibia  and  fibula.  The  foot  is 
generally  displaced  either  backwards  and,  inwards,  or  backwards 
and  outwards;  more  rarely  in  the  opposite  directions.  In  the 
backward  and  inward  variety  (Fig.  204)  the  foot  is  inverted,  the 
sole  looks  inwards,  the  external  malleolus  is  prominent,  the 
internal  malleolus  is  buried  by  the  projection  of  the  os  calcis  beyond 
it,  and  the  head  of  the  astragalus  forms  a  distinct  prominence  on 
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the  outer  side  of  the  instep,  over  which  prominence  the  skin  is 
tightly  stretched.  In  the  backward  and  outward  variety  the  foot 
is  everted  instead  of  inverted,  the  internal  malleolus  is  prominent, 
the  external  buried,  and  the  astragalus  projects  on  the  inner  side 
of  the  instep.  The  forward  varieties  are  too  rare  to  require  de- 
scription. The  normal  relations  of  the  head  of  the  astragalus  to  the 
malleoli,  together  with  the  signs  above  given,  will  serve  to  dis- 
tinguish it  from  dislocation  of  the  astragalus  alone,  the  injury 
with  which  it  is  most  liable  to  be  confounded.  Treatment. — In  the 
backward  varieties  the  foot  should  be  drawn  forwards,  whilst  the 
leg  is  forced  backw^ards,  the  tendo  Achillis  and  the  tibialis  anticus 
and  posticus  being  divided  if  necessary,  and  the  j^atient  put  under 
an  anresthetic.  Eeduction  is  sometimes  very  difficult  or  even 
impossible  in  consequence  of  the  tibial  tendons  hooking  round  the 
head  of  the  astragalus,  or  of  the  mutual  interlocking  of  the  bones. 
After  reduction  the  foot  should  be  placed  on  a  sj)lint,  and  an  ice- 
bag  applied.  If  sloughing  occurs,  Pirogoff's  or  Syme's  operation 
may  have  to  be  performed. 
Dislocation  OF  the  separate  bones  of  the  tarsus,  of  the 

METATARSAL  BONES,  AND  OF  THE  PHALANGES  OF  THE  TOES  are  toO 

rare  to  require  sj^ecial  description. 


Fractures  of  the  Loiver  Eoctremity. 

Fractures  of  the  femur  may  be  divided  into  fractures  of — 
I.  the  upper  end ;  II.  the  shaft ;  and  III.  the  Jotuer  end. 

I.  Fractures  of  the  upper  end  of  the  femur  may  be 
divided  into — 1,  intracapsular  fracture  of  the  neck;  2,  extracap- 
sular fracture  of  the  neck ;  3,  fracture  of  the  great  trochanter ;  and 
4,  se]3aration  of  the  epiphysis  of  the  head. 

1.  Intracapsular  fracture  occurs  most  frequently  in  the  old, 
and  more  commonl}^  in  women  than  in  men.  Cause. — The  atrophy 
and  fatty  degeneration  of  the  bone  and  the  diminished  obliquity  of 
the  neck  which  is  said  frequently  though  not  invariably  to  attend 
old  age,  are  the  chief  predisposing  causes.  Professor  Humphry 
maintained,  however,  that  there  is  no  diminution  of  obliquity  as  age 
advances.  Slight  indirect  violence,  such  as  slipping  off  the  curbstone, 
catching  the  toes  in  the  carpet,  &c.,  is  the  common  exciting 
cause. 

State  of  the  parts.— Th.Q  line  of  fracture  may  be  situated  at  any 
part  of  the  neck  within  the  capsule,  and  may  be  transverse  or 
oblique ;  the  usual  situation,  however,  is  just  external  to  the  head, 
and  the  direction  transverse.  The  fragments  may  be  impacted  or 
non-impacted,  but  impaction  is  the  exception.  In  the  impacted 
form  the  lower  fragment  is  nearly  always  driven  into  the  ujDper ; 
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when,  however,  the  fragments  are  very  jagged,  mutual  interlocking 
may  occur.  The  j)eriosteum  covering  the  neck — the  cervical  reflec- 
tion as  it  is  sometimes  called— may  be  partially  or  completely  to3:n, 
so  that  all  connection  between  the  head  and  the  rest  of  the  bone  is 
severed.  Upon  the  extent  of  its  rupture  will  in  part  depend  the 
amount  of  dis^ilacement  of  the  fragments,  and  the  kind  of  union 
that  will  occur.  In  the  non-impacted  form  the  lower  fragment 
with  the  rest  of  the  femur  is  drawn  slightly  upwards  by  the  muscles 
inserted  into  the  trochanters,  and  at  the  same  time  generally  rotated 
outwards.  The  outward  rotation  would  appear  to  depend  in  part 
on  tKe  direction  of  the  line  of  fractui^e,  and  in  part  on  the  weight 
of  the  limb,  which  has  a  natural  tendency  to  roll  outwards.  Method 
of  union. — In  consequence  partly  of  the  feeble  blood  supply  of  the 
upper  fragment,  and  partly  of  the  fragments  not  being  in  apposition, 
bony  union  seldom  occurs,  the  parts  becoming  bound  together  by 
fibrous  tissue  or  remaining  ununited.  In  the  latter  case  the  frag- 
ments become  rounded  off  and  polished,  forming  a  false  joint; 
whilst,  owing  to  the  absorption  of  the  lower  fragment,  great 
shortening  of  the  neck  usually  ensues. 

Signs. — Slight  shortening  —  about  three-quarters  of  an  inch, 
e version,  inability  to  raise  the  limb  from  the  horizontal  j^osition, 
aj^proximation  of  the  great  trochanter  to  the  anterior  superior 
spine  of  the  ilium,  ix).tation  of  the  great  trochanter  through  a 
smaller  arc  than  on  the  opposite  side,  and  crepitiis,  are  the  usual 
signs.  Occasionally  there  may  be  no  shortening  at  first,  and 
patients  have  been  known  to  walk  after  the  injury.  In  rare 
instances  there  has  been  inversion  instead  of  eversion,  a  fact  not 
easy  of  explanation.  In  the  impacted  form  there  is  no  crej^itus, 
the  shortening  is  less,  and  does  not  disappear  on  extension,  and  the 
patient  may  be  able  to  raise  the  limb  from  the  horizontal  position, 
and  perhaps  stand  or  walk  on  it.  Diagnosis. — The  age  of  the 
patient,  the  very  slight  shortening,  the  absence  of  bruising  about 
the  trochanter,  the  slightness  of  the  violence  occasioning  it,  and 
the  eversion  of  the  limb,  are  the  chief  signs  which  j^oint  to  intra- 
capsular fracture ;  but  it  may  have  to  be  diagnosed  from  the  extra- 
capsular form,  from  dislocation  of  the  hip,  from  dislocation  with 
fracture  of  the  acetabulum,  from  chronic  ostoo-arthritis,  and  from 
mere  contusion  of  the_ hip.  In  the  cxfracajisn/ar  form  the  shorten- 
ing is  greater,  the  patient  usually  younger,  the  occasioning  violence 
direct  and  more  severe,  and  there  is  often  bruising  and  ecchymosis 
of  the  skin  and  widening  of  the  trochanter.  In  dislocation  there  is 
loss  of  mobility  of  the  limb,  and  the  head  of  the  bone  can  be  felt 
in  the  abnormal  position.  The  only  common  dislocation  with 
which  the  ordinary  form  of  fracture  could  be  confounded  is  the 
pubic,  as  in  this  alone  is  there  any  eversion  ;  but  here  the  distinct 
prominence  formed  by  the  head  of  the  bone  on  the  pubes  at  once 
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serves  to  distinguish  it.  In  fracture  of  the  acetahuhim  with  dis^ 
location  there  is,  in  addition  to  crepitus,  the  j^resence  of  the  head  of 
the  bone  in  an  abnormal  situation,  whence  it  can  be  drawn  on 
extension  of  the  limb,  but  returns  when  the  extension  is  relaxed, 
crepitus  during  these  movements  being  felt.  Chronic  osteo- 
f  arthritis,  in  which  in  consequence  of  the  absorption  of  the  head  of 
)  the  bone  there  is  often  shortening  and  e version,  and  in  consequence 
of  the  movement  of  the  osteophytes  upon  each  other  crepitus,  may 
j  be  distinguished  from  intracapsular  fracture,  which  it  may  simulate 
should  a  patient  suffering  from  it  have  a  fall,  by  the  history  of 
pain,  lameness,  and  stiffness  before  the  injury.  In  contusion  of 
the  hip,  though  there  may  be  eversion  of  the  limb  and  loss  of  power, 
the  trochanter  retains  its  normal  relations,  and  there  is  no  shorten- 
ing or  crepitus.  It  should  be  remembered,  however,  that  in  old 
people  absorption  of  the  neck  of  the  bone  may  slowly  take  place 
after  a  contusion,  and  of  this  the  patient  should  be  warned, 
as  otherwise  the  surgeon  may  be  accused  of  overlooking  a 
fracture. 

The  treatment  should  vary  according  to  the  age  and  powers  of 
the  patient.  Thus  in  the  old  and  feeble  in  whom  bony  union  can 
scarcely  be  expected,  and  in  whom,  moreover,  long  confinement  on 
the  back  is  liable  to  produce  bed-sores  and  even  fatal  hypostatic 
congestion  of  the  lungs,  the  limb  should  be  merely  placed  at  rest 
between  sand- bags,  and  the  patient  only  confined  to  bed  for  a  few 
days.  He  should  then  be  allowed  to  get  about  on  crutches  with 
the  parts  secured  in  some  form  of  stiff  bandage  or  moulded  leather 
case,  or  on  a  Thomas's  hip-joint  splint.  In  younger  and  fairly 
vigorous  patients  an  attempt  may  be  made  to  obtain  bony  union 
either  by  means  of  extension  with  the  weight  and  pulley  or  by  the 
long  splint.  Confinement  to  bed  for  six  or  eight  weeks  is  usually 
necessarj^  followed  for  another  two  or  three  months  by  the  use  of 
some  form  of  stiff  apparatus. 

2.  EXTRA.CAPSULAR  FRACTUEES,  though  more  frequent  in  the  old 
than  in  the  young  are  not,  like  intracapsular  fractures,  so  essen- 
tially an  injury  of  old  age.  Thus,  they  are  frequently  met  with 
between  the  ages  of  forty  and  fifty,  whereas  intracapsular  fractures 
hardly  ever  occur  in  persons  under  fifty.  Cause. — Usually  direct 
violence,  as  a  fall  or  a  severe  blow  on  the  great  trochanter.  State  of 
the  2)arts. — The  fracture  commonly  extends  through  the  base  of  the 
neck  just  outside  the  capsule,  and  is  nearly  always  associated  with 
a  fracture  of  the  great  trochanter.  It  may  be  impacted  or  non- 
impacted,  the  former  condition,  however,  being  by  far  the  most 
common.  Indeed,  it  is  probable,  that  nearly  all  extracapsular 
fractures  are  in  the  first  instance  impacted  and  accompanied  by 
fracture  through  the  great  trochanter,  and  that  they  only  become 
non-impacted  by  the  splitting  asunder   of  the   trochanters,  in 
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consequence  of  the  neck  being  driven  in  still  further  wedge-wise 
between  them;  and  hence  that  non-impaction  only  occurs  as  a 
result  of  great  violence.  The  line  of  fracture  through  the  tro- 
chanter commonly  extends  obliquely  downwards  and  backwards, 
and  terminates  by  passing  through  the  trochanter  minor;  but  it 
may  take  various  directions,  sometimes  splitting  the  trochanter 
into  several  pieces.  The  mdliod  of  uuion  is  generally  bony,  and 
as  the  blood  supply  is  very  good,  there  is  often  an  excessive 
formation  of  callus.  In  rare  instances  no  union,  or  fibrous  union 
occurs. 

The  sifpis  are  similar  to  those  of  the  intracapsular  variety.  Thus, 
there  is  eversion  and  shortening  of  the  limb,  pain  on  movement, 
inability  as  a  rule  to  raise  the  limb  from  the  ground,  and  the  top 
of  the  trochanter  is  found  to  be  above  Nelaton's  line  (Fig.  191),  and 
the  base  of  Bryant's  triangle  to  be  less  than  on  the  sound  side. 
But  the  shortening  is  greater  than  in  intracapsular  fracture ;  the 
patient  is  commonly  not  so  old;  the  fracture  is  probably  produced 
^1  direct  violence  ;  the  trochanter  feels  enlarged  and  thicker  than 
that  of  the  opj^osito  side,  from  being  split  by  the  neck ;  there  is 
swelling  and  l)ruising  about  the  hi}^ ;  and  often  much  subsequent 
ecchymosis,  since  the  blood  being  outside  the  capsule  readily  makes 
its  way  to  the  surface.  In  the  non-impacted  variety  where  there  is 
much  comminution  of  the  trochanter,  the  shortening  may  be  as 
much  as  two  or  three  inches,  and  crepitus  will  be  well  marked.  In 
the  rmjHirted,  the  shortening  is  much  less,  seldom  exceeding  an 
inch,  and  crepitus  cannot  be  elicited,  unless  the  fragments  are 
loosely  wedged.  In  firm  impaction,  indeed,  the  j^atient  can  often 
raise  the  leg,  or  even  walk. 

Treotment. — In  the  non-impacted  variety,  extension  should  be 
applied  by  means  of  some  variety  of  Listen's  long  splint,  a  stirrup, 
weight  and  pulley  being  substituted,  if  preferred,  for  the  perineal 
band.  Firm  osseous  union  will  generally  be  obtained  in  a  month  to 
six  weeks.  In  the  impacted,  extension  had  better  not  be  made,  but 
the  limb  merely  kept  at  rest  by  the  long  splint  till  the  swelling  and 
pain  have  subsided,  and  the  patient  then  allowed  to  get  about 
on  crutches.  Firm  union  will  occur,  but  there  will  be  permanent 
shortening,  and  probably  some  eversion  and  stiffness  of  the 
joint. 

3.  Fracture  of  the  great  trochanter;  and  4,  sepaiiation 
OF  THE  EriPHYSis  OF  THE  HEAD,  are  too  rare  to  call  for  descrip- 
tion here. 

11.  Fractures  of  TirE  shaft  of  the  femur  are  very  common 
in  children,  less  common  in  adults,  and  rare  in  old  peojile,  in  whom 
intra-  and  extracapsular  fractures  more  readily  occur.  Cause. — 
Generally  the  result  of  indirect  violence,  occasionally  of  direct,  and 
rarely  of  muscular  action.    State  of  the  parts. — The  line  of  fracture 
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is  usually  transverse  or  oblique ;  but  m  rare  instances,  almost 
longitudinal  or  spiral.  The  oblique  is  more  common  in  adults ;  the 
tran verse  in  children.  The  fragments  for  the  most  x^art  consider- 
ably overlap,  producing  much  shortening.  The  usual  situation  of 
the  fracture  is  about  the  middle  of  the  bone,  though  it  may  occur 
through  the  upper  or  middle  or  lower  third.  In  the  v.})]>er  third 
(Fig.  205),  the  lower  end  of  the  upper  fragment  is  drawn  forwards 
by  the  j^soas  and  iliacus,  and  at  the  same  time,  generally  abductcji 
and  rotated  outwards  by  the  glutei  and  external  rotator  muscles. 

The  upper  end  of  the  lower  fragment  Js 
drawn  inwards  by  the  adductors,  and  upwards 
by  the  quadriceps  and  hamstiings,  whilst  it 
is  also  rotated  outwards  in  part  by  the 
adductors,  and  in  part  by  the  weight  of  the 
limb.  Occasionally,  the  upper  fragment  is 
drawn  inwards  instead  of  outwards.  Union 


Fig.  205. — Fracture  of  upper 
third  of  femur.  (After  Griay.) 


Fig.  20G. — Fracture  of  lower  third 
of  femur.    (After  Gr^ty.) 


is  apt  to  occur  with  some  overlapping  of  the  fragments  and  angular 
deformity.  In  the  middle  third  the  displacement  is  similar,  the  ! 
upper  fragment  usually  projecting  in  front  and  to  the  outer  side  of 
the  lower.  In  the  loiuer  third  the  upper  fragment,  in  addition  to 
being  displaced  forwards,  is  generalty  drawn  towards  the  middle 
line  by  the  adductors;  whilst  the  lower, fragment,  especially  when 
the  fracture  is  just  above  the  condyles,  is  tilted  backwards  into 
the  popliteal  space  by  the  gastrocnemius,  where  it  can  be  felt  as  a 
distinct  prominence,  and  at  the  same  time  is  drawn  upwards  with 
the  rest  of  the  limb  by  the  ham-strings  and  quadriceps  (Fig.  206), 
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Signs. — In  the  adult  the  signs  are  usually  very  obvious.  They 
consist  in  shortening,  crepitus,  eversion  of  the  foot,  swelling  from 
the  approximation  of  the  attachments  of  the  muscles,  and  in  jireter- 
natural  mobility  and  loss  of  power  in  the  limb.  The  ends  of  the 
fragments,  moreover,  can  often  be  felt  on  manipulation.  In  young 
children  the  diagnosis  is  not  always  so  easy,  especially  when  the 
fracture  is  inconq^lete  ;  the  bowing  of  the  limb,  shortening,  sensa- 
tion of  yielding  or  creaking,  and  the  history  of  the  accident,  however, 
will  usually  prevent  a  mistake. 

Treatment. — The  methods  of  treating  fractures  of  the  shaft  of  the 
femur  are  very  numerous  ;  they  have  all  for  their  object  the  exten- 
sion of  the  limb.  Extension  overcomes  the  sj^asmodic  contraction 
of  the  hamstrings  and  adductors,  and  through  the  insertion  of  the 
q[Ufidriceps  into  the  anteiior  surface  of  the  upper  fragment  draws 
the  lower  end  of  the  latter  backwards,  thus  counteracting  the  psoas 
and  iliacus.    The  various  methods,  may  be  briefly  considered  under 


Fig.  207.— Liston's  long  splint.    (Heath's  Minor  Surgery.) 


the  following  heads  : — 1,  the  long  splint ;  2,  the  weight  and  pulley  ; 
3,  the  double-inclined  plane;  4,  the  plaster-of-Paris  or  starch 
bandage. 

1.  The  long  splint  (Fig.  207)  in  its  simplest  form  consists  of  a 
straight  lath  with  two  notches  at  its  lower,  and  two  holes  in  its 
upi^er  end,  and  is  known  as  Listen's.  It  should  reach  from  the 
axilla  to  six  inches  below  the  foot.  The  splint,  well  jjadded,  is  first 
bound  to  the  foot  and  leg  by  a  bandage  carried  through  the  notches 
in  the  splint,  and  over  the  ankle  in  the  form  of  a  figure  of  8,  and 
then  up  the  leg,  and  beyond  the  knee  to  prevent  relaxation  of  the 
ligaments  of  the  joint  (Fig.  207).  A  perineal  band  having  been 
previously  adjusted,  and  its  ends  brought  out  through  the  holes  in 
the  top  of  the  splint,  is  now  tightened,  whilst  extension  is  made 
upon  the  foot.  The  ends  of  the  perineal  band,  as  soon  as  the 
fracture  is  reduced,  are  securely  tied.  The  band  thus  acts  as  a 
counter-extending  force,  and  the  displacement  is  prevented  from 
returning.  A  broad  bandage  is  finally  passed  round  the  thorax  to 
confine  the  splint  to  the  side.  The  perineal  band  may  consist  of  any 
soft  material,  as  a  folded  silk  handkerchief,  or  "piece  of  bandage 
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sewn  in  the  form  of  a  long  bag  and  stuffed  with  cotton  wool,"  with 
tapes  attached  at  each  end.  It  should  take  its  bearings  from  the 
tuber  ischii,  and  not  rest  between  the  tuber  ischii  and  great 
trochanter,  as  here  it  would  press  on  the  great  sciatic  nerve.  The 
splint  is  improved  by  a  cross-bar  ac  its  lower  end,  to  prevent  the 
limb  rolling  outwards,  and  by  an  oval  aperture  opposite  the  external 
malleolus,  to  prevent  pressure  on  that  bone.  As  the  perineal  band 
is  apt  to  chafe,  some  surgeons,  in  its  place,  employ,  in  combination 
with  the  long  sj^lint,  the  stirrup,  weight  and  pulley  for  the  purpose 
of  extension,  I'aising  the  bed  at  the  foot  so  that  the  weight  of  the 
body  may  act  as  the  counter-extending  force.  Many  modifications 
of  the  long  splint  are  in  use ;  amongst  these  may  be  mentioned 
Beyer's,  Desault's,  Bryant's,  and  De  Morgan's  splints.  Bryant's 
(Fig.  208)  consists  of  two  long  splints  united  above  and  below  by 
iron  cross-bars  in  the  way  shown  in  the  drawing,  and  interrupted 
opi:)Osite  the  trochanters  to  avoid  pressure  on  these  parts.  By  its 
use  both  limbs  are  kept  parallel,  and  abduction  or  adduction  of  the 


Fig.  208. — Biyant's  splint. 


fractured  limb  is  i^revented,  whilst  extension  is  kept  up  by  means 
of  the  elastic  apparatus  attached  to  the  side  of  the  splint,  and  con- 
nected by  cords  and  pulleys  to  the  foot-piece,  which  moves  up  and 
down  in  a  slot.  If  the  foot  of  the  bed  is  raised  no  perineal  band  is 
required. 

2.  The  iveicjM  and  pulley  is  frequently  used,  either  alone,  or  as 
an  addition  to  the  long  splint.  A  long  piece  of  strapping  is  secured 
on  each  side  of  the  leg  and  lower  third  of  the  thigh  by  strapping 
and  a  bandage,  leaving  a  loop  about  eight  inches  long  under  the 
sole.  In  the  loop  thus  left  a  flat  piece  of  wood,  about  two  inches 
square,  is  ]:)laced,  and  through  a  hole  in  the  centre  of  this  a  cord  is 
passed  and  secured  by  a  knot  at  its  end.  The  cord  is  then  carried 
over  a  pulley  at  the  foot  of  the  bed,  and  a  weight  of  several  pounds 
suspended  on  it.  The  weight  should  be  gradually  increased  till  the 
fractured  limb  is  found  on  measurement  to  be  the  same  length  as 
the  sound  limb.  Ten  to  twenty  pounds  or  even  more  may  be 
required.  Counter-extension  is  made  by  the  weight  of  the  body, 
the  foot  of  the  bed  being  raised  six  inches  or  so  on  blocks.  But 
the  many  details  involved  in  its  application  will  be  better  learnt  by 
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three  months'  dressing  in  the  wards  than  by  any  verbal  description. 
In  children,  the  limb  or  better  both  limbs  may  be  siisi)ended  by 
means  of  this  stirruj)  in  a  vertical  position  to  the  ceiling  (Fig.  209), 
the  weight  of  the  body  being  the  counter-extending  force. 

3.  The  (hnil)h'-i itcli lied  phuif  is  very  useful  in  the  treatment  of 
fractures  of  the  upper  third  of  the  femur,  in  which  the  upper  frag- 
ment is  tilted  upwards  by  the  psoas  and  iliacus,  and  cannot  be  kept 
in  apposition  with  the  lower.  By  means  of  the  double -inclined 
plane  the  lower  fragment  is  raised  and  brought  into  line  with  the 
upper,  extension  being  secured  by  the  leg  and  foot  hanging 
unsupported  down  the  further  side  of  the  plane, 
and  counter- extension  by  the  weight  of  the 
body.  The  plane  may  consist  of  an  ordinary 
Maclntyre's  splint  bent  to  the  proper  angle, 
oF~ot  a  wooden  frame  that  can  be  adjusted 
to  the  proper  height  at  the  apex  where  the 
planes  meet.  Dr.  Ilodgen's  and  Dr.  Nathan 
Smith's  splints  are  double-inclined  planes 
slung  on  pulleys,  but  space  does  not  jDcrmit 
of  them  being  described  here. 

4,  Plaster~of-Paris  and  starch  handacjes  are 
employed  at  some  hospitals  from  the  first, 
and  the  patient  allowed  to  get  about  on 

\  crutches. 

I  III.  Fractures  through  the  lower 
END  OF  THE  FEMUR  very  frequently  extend 
:  either  transversely  or  obliquely  across  the 
shaft,  just  above  the  articular  surface,  and 
vertically  or  obliquely  between  the  condyles 
into  the  knee-joint,  the  broken  end  of  the 
shaft  being  often  impacted  between  the 
partially-separated  condyles.  Sometimes  the 
line  of  fracture  may  be  entirely  supra- condyloid,  the  knee-joint 
then  escaping.  In  young  subjects  the  fracture  may  occur  in  the 
epiphysial  line  with  or  without  splintering  of  the  condyles. 
Destructive  inflammation  of  the  knee-joint  is  liable  to  follow 
fractures  through  the  condyles,  but  is  certainly  far  from  common. 

The  signs,  when  the  fracture  is  sapra-condyloid,  are  similar  to 
those  of  fracture  of  the  lower  third  of  the  shaft.  In  the  T-sliapt  d 
fracture  in  whicllthe  knee  is  involved,  there  is  usually  great  swelling 
^f  the  joint  from  effusion  of  blood  and  serum;  increased  width  of 
:he  femur  if  the  condyles  are  separated  from  each  other;  shortening; 
nability  to  stand  on  or  use  the  limb  ;  and  crepitus  on  manipulation, 
)n  grasping  the  condyles,  and  often  on  moving  the  patella  laterally, 
.n  fracture  through  the  ejnphysts,  the  age  of  the  patient,  and  the  soft 
ropitus  characteristic  of  epiphysial  fractures,  will  point  to  the 


Fig.  209.— Fracture  of 
the  femur  treated 
by  vertical  extension. 
(Bryant's  Surgery.) 
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nature  of  the  injury.  The  separation  of  the  fragments,  moreover, 
is  usually  less  than  in  other  fractures  in  this  situation,  as  the 
two  surfaces  are  broad.  Union  generally  occurs  by  bone ;  hence 
epiphysial  growth  is  arrested  and  shortening  is  common. 

Treatment. — Some  form  of  the  long  splint  may  be  applied  ;  or 
extension  made  by  the  stirrup,  weight,  and  pulley;  or  the  limb 
may  be  placed  on  an  iron  back-splint,  with  two  side  splints,  and 
slung  in  the  way  to  be  described  under  fracture  of  the  bones  of  the 
leg.  In  the  supra- condyloid  fracture,  where  the  lower  fragment 
is  much  tilted  backwards  by  the  gastrocnemius,  the  tendo  Achillis 
may  be  divided,  or  the  double -inclined  plane  used.  In  any  case  an 
ice-bag  or  lead  lotion  should  be  applied  to  the  knee  till  the  effusion 
is  absorbed.  Passive  movements  should  be  begun  at  the  end  of 
about  four  weeks. 

The  patella. — Fractures  of  the  patella  are  most  common  in 
middle  life,  of  more  frequent  occurrence  in  men  than  in  women. 


Figs.  210  and  211. — Transverse  and  vertical  fracture  of  the  patella. 

and  very  rare  in  childhood.  Cause. — They  are  generally  due  to 
suclden  and  violent  action  of  the  quadriceps  extensor  muscle,  such 
as  is  exerted  by  a  person  to  regain  the  upright  position  when  he 
feels  himself  slipping  backwards,  the  knee  being  then  semi-flexed, 
and  the  patella  unsupported.  They  are  sometimes  caused  by  direct 
violence,  as  a  blow  or  fall  upon  the  knee.  State  of  the  jjarts. — When 
due  to  muscular  action  the  line  of  the  fracture  is  transverse  (Fig- 
210),  the  aponeurotic  covering  is  usually  torn,  and  the  upper  frag- 
ment generally  drawn  some  distance  from  the  lower  by  the  action 
of  the  quadriceps  extensor.  "When  due  to  direct  violence  it  is  more 
often  starred  or  vertical  (Fig.  211),  and  the  aponeurosis  being 
intact,  there  is  little  or  no  se]3aration.  In  any  case  the  fracture^^of 
course,  extends  into  the  j oint.  Method  o f  un ion . — When  the  fractm^e 
is  transverse,  union  is  generally  .fibrous  or  membraneous,  rarely 
osseous,  in  consequence  of  the  fragments  being  separated,  probably 
in  part  by  muscular  contraction,  in  part  by  the  effusion  of  blood 
and  later  of  serous  fluid  into  the  joint,  but  chiefly  by  flaps  of  the 
torn  aponeurosis  falling  between  the  fi'aginonts.  In  the  vertical 
and  starred  fractures,  where  the  ]iarts  are  hold  together  by  the 
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untorn  aponeurosis,  union  is  usually  osseous.  ,8 /////.§.— At  first  a  gap 
between  the  fragments  can  be  seen  and  felt,  but  it  is  subsequently 
obscured  by  swelling  of  the  joint.  The  patient  cannot  stand,  or 
extend  the  knee.  In  a  vertical  fractui^e  crej^itus  can  usually  be 
detected,  and  the  fragments  are  not  separated. 

Treatment. — If  seen  before  effusion  has  occurred,  the  whole  limb 
from  the  ankle  to  the  hip  may  be  enclosed  in  a  Bavarian  plaster- 
of -Paris  splint,  and  the  jDatient  confined  to  bed  for  a  week,  and  then 
allowed  to  get  about  on  crutches. 
Even  when  effusion  has  set  in,  this 
plan  may  be  attended  with  good 
results.  Usually,  however,  the 
limb  is  placed  on  a  back- splint  with 
the  foot  raised  so  as  to  relax  the 
muscles  in  front  of  the  thigh,  ice  or 
cold  lotion  applied  till  the  swelling 
has  subsided,  and  then  an  endeavour 
made  to  draw  down  the  upper  frag- 
ment as  nearly  as  may  be  into 
contact  with  the  lower.  Yarious  forms  of  apparatus  are  employed 
for  this  pmpose,  amongst  which  may  be  mentioned  Manning's, 
Hamilton's  and  Steavenson's  splints,  Malgaigne's  hooks  (Fig.  212), 
and  Mayo  Eobson's  i^ins  (Fig.  214).  But  plaster  of  Paris  applied 
in  the  way  above  described,  after  the  fragments  have  been  as  much 


212. — Malgaigne's  Looks, 
with  key. 


Fig.  213. — Manning's  patella  splint.  The  leg  is  drawn  in  outline,  so  as  to 
show  beneath  it  the  webbing  band  passing  through  the  slit  in  the  splint. 
The  strips  of  strapping  should  reach  up  the  thigh  to  the  gluteal  fold. 

as  possible  approximated  b}^  strips  of  strai)ping,  is  one  of  the  best 
methods  short  of  wiring  that  can  be  adopted.  On  the  removal  of 
whatever  apparatus  is  used,  at  the  end  of  six  weeks  or  two  months  a 
leathern  knee-cap,  to  prevent  flexion,  must  be  worn  from  three 
to  six  months,  and  subsequently  an  apparatus  to  partially  limit 
flexion  for  two  or  three  years,  as  otherwise  there  is  a  gi'eat  tendency 
for  the  fibrous  material  unitiDg  the  fragments  to  become  stretched, 
and  tlio  fragmonts-to  become  widely  separated. 

MdiiiiiiKj  s  sjjJi^rt. — A  piece  of  webbing  is  taken  the  length  of  the 
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leg,  and  is  first  secured  to  the  back  of  the  thigh  by  a  dozen  or  so 
strips  of  strapping,  which  have  been  previously  sewn  to  the  web- 
bing, the  lowest  strip  being  an  inch  or  two  from  the  patella.  The 
whole  limb  is  then  placed  on  a  back-splint  with  a  foot-piece,  the 
leg  and  foot  being  firmly  bandaged  to  it  below,  and  the  thigh 
lightly  to  it  above.  The  free  end  of  the  webbing  band,  having  first 
been  brought  out  through  the  slit  in  the  splint  midway  between 
the  knee  and  the  ankle  (see  Fig.  213),  is  now  drawn  down  towards 
the  foot-piece  outside  the  splint. 


Fig.  214. — Mayo  Robson's  method  vertically  to  show  the  method 
of  holding  fragments  of  patella  of  wiring,  (St.  Bartholomew's 
in  contact.  Hospital  Museum,  No.  988  i.) 


Thus  elastic  tension  is  continually  exerted  upon  the  upper  frag- 
ment, and  so  draws  it  down  towards  the  lower. 

Mayo  Rolsoris  method . — A  strong  steel  pin  is  passed  through  the 
ligamentum  patellae  outside  the  knee  joint ;  the  skin  is  then  drawn 
down  over  the  patella,  and  another  pin  passed  through  the  tendon 
of  the  quadriceps  also  outside  the  joint.  The  two  pins  and  with 
them  the  f  ragments  of  the  patella  are  then  drawn  together  by  a 
figure-of-eight  suture  on  each  side,  so  as  to  bring  the  fractured 
surfaces  into  apposition.  An  antiseptic  dressing  is  applied,  and 
the  pins  allowed  to  remain  in  situ  for  a  month  (see  Fig.  214). 

Aspiration  of  the  joint.  Wiring  of  the  fragments. — "With  the 
object  of  obtaining  firm  fibrous  union,  some  surgeons,  where  there 
is  much  distension  of  the  joint,  draw  off  the  blood  or  serum  with 
the  aspirator.  Others  lay  the  joint  freely  open  and  wire  the  frag- 
ments of  the  patella  together,  a  proceeding  which,  when  successful, 
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ensures  firm  bony  union,  though  on  the  other  hand  it  has  been 
followed  by  suppuration,  stiff -joint,  amputation  and  even  loss 
of  life.  In  the  face  of  these  facts,  therefore,  and  considering 
that  no  such  dangers  attend  the  ordinary  methods,  and  that  by 
these  methods  a  fairly  useful  joint  can  be  obtained  even  though 
the  union  is  only  fibrous,  no  surgeon  should  attempt  wiring  unless 
he  is  thoroughly  familiar  with  the  antiseptic  treatment  of 
wounds,  and  is  sure  that  this  treatment  can  rigorously  be  carried 
out.  The  fracture  having  been  exposed  by  a  vertical  incision,  each 
fragment  is  drilled  obliquely  from  the  anterior 
surface  to  the  lower  part  of  the  fractured 
surface,  so  that  the  wire  when  tied  is  not  in 
the  interior  of  the  joint.  The  flaps  of 
aponeurosis  between  the  fragments  should  be 
held  aside  so  that  the  bony  surfaces  are 
brought  into  contact.  Mr.  Barker  ties  the 
fragments  together  subcutanoously  by  passing 
a  suture  of  thick  soft  wire  by  the  aid  of  a 
neevus  needle  first  behind  the  patella,  and 
then  in  front  of  it  between  the  patella  and 
the  skin.  The  blood  is  squeezed  out  of  the 
joint,  the  fragments  pressed  together,  and 
the  sutures  tied  tightly,  thus  keeping  the 
fragments  in  apposition.  The  flaw  in  this 
procedure,  as  in  the  other  methods  in  which 
the  joint  is  not  opened,  is  that  the  flaps  of 
aponeurosis  remain  between  the  fragments 
and  prevent  the  bony  surface  from  being- 
brought  into  contact. 

The  TIBIA  AND  FIBULA.— Both  bones,  or 

the  tibia  or  fibula  alone,  may  be  fractured.      -r,      ^i  ^     -n    .  r 
,         /.  7  .7   7  1  •  1    •    1     J-     n      FiG-  216. — Fracture  of 

liradure  of  both  hones,  which  is  by  far  the     ^^^^  j^^^^^.  ^^^-^.^^  ^j^^ 

most  common  variety,  may  be  due  to  either     tibia.    (After  Gray.) 

direct  or  indirect  violence.    When  the  result 

of  direct  violence,  the  fracture  occurs  at  the  spot  where  the  force  is 
applied,  and  both  bones  are  usually  fractured  more  or  less  trans- 
versely, and  in  the  same  line;  but  when  the  result  of  indirect 
violence,  the  tibia  generally  first  gives  way  at  its  weakest  spot,j 
i.e.,  about  the  junction  of  the  middle  with  the  lower  third,  and' 
then  the  fibula  also  at  its  weakest  spot,  i.e.,  in  its  upper  third,  and 
the  fractures  are  usually  oblique.  In  the  transverse  fracture  but 
little  displacement  occurs ;  in  the  oblique,  in  which  the  line  of 
fracture  usually  runs  downwards,  forwards,  and  a  little  inwards, 
the  lower  fragments  are  drawn  upwards,  backwards  and  out- 
wards, behind  the  upper,  by  the  muscles  of  the  calf,  while  the 
sharp  end  of  the  upper  fragment  of  the  tibia  j^rojects  forward 
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threatening,  and  indeed  often  causing,  perforation  of  the  skin 
(Fig.  216). 

Fracture  of  the  tihia  alone  is  generally  caused  by  direct  violence, 
as  a  kick  or  a  blow  on  the  shin,  occasionally  by  indirect  violence, 
as  a  fall  on  the  foot.  Nature  of  the  displacement. — The  fracture  is 
usually  situated  in  the  lower  third  of  the  bone,  and  is  generally 
transverse,  and  attended  by  little  displacement,  the  fragments 
being  held  in  position  by  the  fibula,  which  ^^lays  the  part  of  a 
splint.  Fractures  of  the  upper  and  lower  ends,  involving  the 
knee-  and  ankle-joints  respectively,  and  separation  of  the  upper 
and  lower  epiphysis,  may  also  occur,  but  are  rare. 

Fracture  of  the  fibula  alone  is  more  common  than  fracture  of  the 
tibia  alone.  Cause. — Though  sometimes  produced  by  direct  it  is 
more  often  the  result  of  indirect  violence,  such  as  a  severe  wrench 
or  twist  of  the  foot.  The  fracture  is  then  generally  situated  from 
two  to  three  inches  from  the  external  malleolus,  and  the  foot  is 
at  the  same  time  very  commonly  dislocated  either  outwards  or 
inwards,  according  to  the  direction  of  the  force.  Nature  of  the 
displacement. — In  the  fracture  with  outward  dislocation  of  the  foot 
{Pott's  fracture,  as  it  is  generally  called),  the  upper  end  of  the 
lower  fragment  is  driven  inwards  towards  the  tibia,  the  external 
lateral  ligament  remains  intact,  but  the  internal  lateral  ligament 
is  ruptiu'cd,  or  the  end  of  the  internal  malleolus  is  torn  off.  The 
foot,  at  the  same  time  that  it  is  displaced  outwards,  is  also  drawn 
hacJiwards  by  the  tendo  Achillis.  In  the  fracture  with  inward 
dislocation  (which  is  rare),  the  articular  surface  of  the  external 
malleolus  usually  follows  the  astragalus,  and  the  uj)per  end  of  the 
lower  fragment  of  the  fibula  in  consequence  projects  outwards. 

Signs. — In  fracture  of  both  bones  the  signs  are  usually  un- 
mistakable, especially  when  the  fracture  is  oblique  and  in  the 
lower  third  of  the  leg.  When  the  tibia  or  fibula  alone  is  fractured 
the  diagnosis  is  often  very  difficult.  In  the  tibia  some  irregularity 
may  be  felt  on  running  the  finger  along  the  shin,  and  crepitus  may 
perhaps  be  elicited.  In  the  fibula,  fracture  of  the  lower  third  may 
be  detected  by  running  the  finger  along  the  subcutaneous  surface 
of  the  bone  just  above  the  external  malleolus;  but  if  the  case  is 
not  seen  till  swelling  from  effusion  has  set  in,  it  may  be  quite 
impossible  to  say  whether  we  are  dealing  with  a  fracture  or  a 
sprain.  If  in  doubt  the  case  should  be  treated  as  a  fracture.  In 
the  upper  two-thii^ds,  where  the  bone  is  covered  with  muscles,  and 
cannot  be  felt,  the  following  tests  for  fracture  may  be  applied. 
1 .  Move  the  foot  laterally,  and  crepitus  will  probably  be  elicited  if 
there  is  a  fracture.  2.  Press  the  tibia  and  fibula  together  just 
above  the  ankle  by  grasping  them  with  the  hand.  In  fracture, 
pain  will  be  felt  at  the  fractured  spot,  not  at  the  situation  where 
grasjDcd.    3.  Grras})  the  tibia  and  fibula  with  the  hands  just  below 
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the  knee  and  above  tlie  ankle.  If  there  is  a  fracture  the  natural 
springiness  of  the  fibula  will  be  lost,  and  crej^itus  may  jierhaps  be 
detected.  In  FoWs  fracture  (h'ig.  217),  the  foot  is  twisted  out- 
wards, so  that  whilst  the  inner  edge  is  towards  the  ground  the  sole 
is  directed  outwards.  There  is  a  well-marked  depression  over  the 
seat  of  fracture,  the  internal  malleolus  projects  prominently  under 
the  skin,  and  crepitus  can  be  easily  obtained.  There  is  also  marked 
backward  displacement  of  the  foot. 

Treatment. — In  uncomplicated  fractures  of  the  tibia  or  fibula 
alone,  the  leg  maybe  placed  at  once  in  plaster- of -Paris  splints,  and 
the  j^atient,  after  a  few  days'  rest  in  bed,  allowed  to  get  about  on 
crutches.  Where  there  is  much  swelling,  the  leg  had  better  be 
placed  for  a  few  days  on  a  back-sj^lint  to 
allow  the  swelling  to  subside  before  the 
plaster  of  Paris  is  applied.  In  simple 
fracture  of  both  bones,  where  the  line  of 
fracture  is  transverse  and  there  is  but 
little  swelling  or  displacement,  the  same 
treatment  may  often  be  adopted  with 
advantage.  But  greater  care  and  watch- 
fulness will  be  necessary  to  prevent  any 
untoward  accident.  Indeed,  whenever  this 
method  of  treating  fractures  is  used,  the 
precautions  mentioned  at  page  164  et  scq. 
should  be  taken.  When  there  is  any  dis- 
placement, however,  the  fracture  must  be 
reduced  by  making  traction  upon  the  foot 
whilst  the  thigh  is  steadied  by  an  assistant, 
special  care  being  taken  to  C(OTect  th.e  Fig.  217. — Pott's  frac- 
eversion,  so  frequently  present,  of  the  ture.  (St.  Bartholomew's 
lower Iragment.  The  surgeon  will  know  Hospital  Museum.) 
when  this  has  been  done  by  the  inner  side 

of  the  patella,  the  intrrnal  malleolus,  and  the  inner  side  of  the 
great  toe  being  in  the  same  line.  Purther,  he  should  not,  as  a 
rule,  rest  satisfied  as  long  as  any  irregularity  can  be  felt  on  drawing 
the  finger  down  the  crest  of  the  tibia,  or  as  long  as  any  marked 
diff'erence  is  apparent  on  comparing  the  fractured  with  the  sound 
leg.  If  any  difficulty  is  experienced,  give  an  anaesthetic  and  if  neces- 
sary, cut  the  tendo  Achillis.  Having  reduced  the  fracture,  secure 
the  foot  and  leg  on  a  splint.  Whatever  form  of  the  various  splints 
for  the  purpose  is  adopted,  take  care: — 1,  that  the  foot  is  at  right 
angles  to  the  leg ;  2,  that  the  ball  of  the  toes  and  the  heel  touch 
the  foot-piece  of  the  splint;  3,  that  the  foot  is  square  with  the 
foot-piece ;  and  4,  that  the  back  of  the  heel  is  kept  from  contact 
with  the  splint  by  a  small  pad  placed  under  the  tendo  Achillis  just 
above  the  heel.    The  iron  splint  and  cradle,  shown  in  Pig.  218,  is 
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almost  invariably  employed  by  the  whole  of  the  surgical  staff  at 
St.  Bartholomew's  liospital  for  ordinary  fractures  of  the  tibia  and 
fibula  and  with  the  most  satisfactory  results.  In  applying  the 
splint,  which  should  reach  as  high  as  the  junction  of  the  middle 
with  the  lower  third  of  the  thigh  and  should  be  well  padded  and 


Fig.  218. — Fracture  apparatus  for  the  bones  of  leg. 


shaped  to  the  limb,  the  foot  is  first  secured  to  the  foot-piece  by 
strapping  and  a  bandage.  The  surgeon  having  then  assured  him- 
self that  the  fracture  is  in  good  jjosition,  secures  the  splint  by  a 
broad  strip  of  strapping,  and  a  figure-of-eight  bandage  over  the 
knee.    The  splint  is  next  swung  in  the  cradle,  as  shown  in  the 


Fig.  219.— Cline^s  splints  for  Pott's  fracture.    The  outside  splint  is  known 
by  the  foot-piece. 

figure,  and  side  sj^lints  are  then  applied  and  fixed  by  webbing  straps. 
In  the  case  of  fracture  of  both  bones,  the  apparatus  is  generally  kept 
on  for  a  month ;  in  the  case  of  the  fibula  or  tibia  alone,  for  two  or 
three  weeks.  The  leg  is  then  jilaced  in  a  plaster-of- Paris,  a  gum 
and  chalk,  or  a  silicate  of  soda  bandage.  In  Potfs  fracture,  the 
above  apparatus  is  also  generally  used,  and  here  again  I  speak  of  it 
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in  the  highest  praise.  Where,  however,  there  is  much  difficulty  in 
keeping  the  bones  in  good  position,  the  leg  is  sometimes  laid  on  its 
outer  side,  with  the  knee  semi-flexed  to  relax  the  gastrocnemius, 
and  secured  in  Cline's  splints  (Fig.  219),  the  tendo  Achillis  being 


Fig.  220. — Modified  CHne's  spUiit  for  Pott's  fracture. 

divided,  if  found  necessary.  The  backward  displacement  of  the 
heel,  however,  is  best  corrected  by  using  Eoughton's  modification 
of  this  splint  (Fig.  220).  It  consists  of  an  outside  splint  with  a 
foot-piece.     The  heel  is  drawn  forward  and  secured  in  position 


IG.  221.— Rough ton"s  method  of  applying  tlie  modified  CHne's  splint  in  Pott's 
fracture.    The  arrows  show  the  direction  in  which  the  bandages  pull. 

G  

■  Fig.  222. — Dupuytren's  splint  for  Pott's  fracture. 

)y  a  "  heel  bandage,"  the  limb  being  fixed  to  the  splint  by  two 
ther  bandages,  one  placed  just  above  the  ankle  and  the  other  just 
elow  the  knee  (Fig.  221).  At  times  Dupuytren's  splint  (Fig.  222) 
lay  be  better  adapted  to  a  particular  case.  The  sjDlint  consists  of 
straight  lath  notched  at  its  lower  end.  It  is  placed  on  the  inner 
de  of  the  limb,  and  should  reach  from  the  tuberosity  of  the  tibia 
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to  three  or  four  inches  below  the  foot.  A  wedge-shaped  pad,  with 
its  base  below,  and  not  extending  beyond  the  internal  malleolus, 
should  line  the  splint.  The  splint  is  bandaged  on  from  above 
downwards,  and  the  leg  having  been  thus  secured,  the  foot  is  brought 
over  to  the  splint  by  making  figure-of-eight  turns  over  the  ankle 
and  foot  and  through  the  notches  at  the  lower  end  of  the  splint. 
The  bandage  should  not  pass  over  the  external  malleolus  or  the 
seat  of  fracture.  The  great^^ objection  to  the  use  of  this  splint  i^, 
that  having  no  foot-piece,  the  foot  is  not  kept  at  a  right  angle  to  the 
leg.  When  no  sj^ecial  ap])aratus  is  at  hand  the  fracture,  whether  of 
both  bones  of  the  leg  or  of  one  bone  only,  may  be  put  up  in  what  is 


Figs.  223,  224.— The  box-splint  for  fracture  of  the  bones  of  the  leg.  Tn  the 
upper  figure  the  position  of  a  towel  used  as  a  pad  is  shown.  In  the  lower 
figure  the  apparatus  is  shown  completed.    (After  Caud  and  Cathcart.) 

known  in  Edinburgh  as  the  box-splint  (Figs.  223,  224).  All  that 
is  required  is  two  ordinary  side  splints  and  some  towels,  cotton 
wool,  and  a  few  bandages.  The  splints  should  be  rolled  in  the  two 
ends  of  a  long  towel  (Fig.  223)  so  as  to  form  a  trough  for  the 
fracture,  the  width  of  the  trough  being  determined  by  first  placing 
the  sound  leg  in  it.  The  fracture  having  been  set  the  leg  is  placed 
on  the  towel  and  the  splints  forming  the  sides  of  the  trough  or  box 
are  raised  and  secured  in  position  by  sHp-knot  bandages  (Fig.  224). 
Pads  formed  of  folded  towels  should  be  placed  over  the  tibia  or 
where  required,  and  the  foot  fixed  at  a  right  angle  to  the  leg  by  a 
fi-gure-of-eight  bandage  (Fig.  224).  Backward  displacement  of  the 
heel  ma}^  be  controlled  by  a  ring  pad. 
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Cases  of  hadly-set  Poffs  fradureii  frequently  come  under  notice. 
In  such  the  foot  which  has  been  allowed  to  remain  everted  becomes 
flat,  and  there  is  usually  much  thickening  about  the  internal 
malleolus,  limitation  of  movement  at  the  ankle,  and  pain  on 
attempting  to  walk.  In  several  of  these  cases  I  have  succeeded 
in  replacing  the  foot  after  osteotomy  of  the  fibula  and  excision 
of  a  wedge  of  bone  from  the  internal  malleolus.  The  results 
obtained  were  excellent ;  the  deformity  was  overcome  and  the 
patient  enabled  to  walk  without  pain  or  discomfort. 

The  TARSUS. — Fractures  of  the  bones  of  the  tarsus  are  for  the 
most  part  the  result  of  great  violence,  and  are  rare.  The  only  one 
calling  for  j^assing  notice  is  fracture  of  the  os  calcis,  which  may 
occur  from  a  fall  on  the  heel,  passage  of  a  wheel  over  the  foot,  or 
violent  contraction  of  the  calf -muscles.  Crepitus,  and  when  the 
line  of  fracture  is  behind  the  interosseous  ligament,  some  drawing 
up  of  the  posterior  fragment  by  the  tendo  Achillis,  are  the  chief 
signs.  But  where  there  is  much  swelling  and  bruising  of  the  soft 
parts,  the  fracture,  as  is  the  case  in  fractures  of  the  astragalus  and 
of  the  other  tarsal  bones,  may  be  very  difficult  to  diagnose.  Eest, 
with  the  foot  and  leg  on  a  splint,  in  such  a  position  as  to  relax  the 
calf  muscles  where  there  is  much  displacement,  and  an  ice-bag  to 
subdue  inflammation,  are  the  points  to  be  attended  to  with  regard 
to  treatment.  When  the  case  is  seen  early,  and  there  is  but 
little  swelling,  a  plaster-of-Paris  splint  or  bandage  may  be  advan- 
tageously used. 

The  METATARSAL  BONES  AND  PHALANGES  of  the  toCS  may  be 

fractured  by  direct  violence.  No  special  description,  however,  of 
these  fractures  is  necessary. 
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SECTION  VI. 
Diseases  of  Eegions. 
diseases  of  the  scalp  and  skull. 

Erysipelas  of  the  scalp  is  common,  and  may  occur  idio- 
pathically,  or  as  the  result  of  a  wound.  In  the  so-called  idiopathic 
cases,  however,  it  is  probable  that  there  is  generally  some  scratch 
or  abrasion  through  which  the  specific  micrococcus  gains  admission. 
The  inflammation  spreads  with  great  rapidity,  but  is  accompanied 
by  very  little  redness  and  swelling,  on  account  of  the  tenseness  of 
the  parts.  It  is  apt  to  be  attended  with  headache,  drowsiness,  or 
delirium,  consequent  upon  the  hypersemia  extending  to  the  pia 
mater.    >See  Erysipelas,  p.  131. 

Cellulitis  of  the  scalp  is  usually  due  to  a  wound,  and  is 
described  under  Injuries  of  the  Scalp.    {See  also  Cellulitis.) 

Abscess  may  occur  above  the  aponeurosis,  between  the  aponeu- 
rosis and  the  pericranium,  or  beneath  the  pericranium.  It  is 
generally  the  result  of  an  injury,  but  may  be  due  to  the  breaking 
down  of  a  gumma,  disease  of  the  bones,  &c.  It  is  further  referred 
to  under  Injuries  of  the  Head  (p.  325). 

Eodent  ulcer,  and  epithelioma  of  the  scalp,  require  no 
sj^ecial  mention  here. 

Sebaceous  cysts  are  very  common  on  the  scalp,  where  they  are 
at  times  hereditary.  They  are  frequently  multiiDle,  and  as  they 
increase  in  size,  the  hair  covering  them  falls  off,  and  they  appear 
as  bare,  rounded  tumours,  dotted  over  the  surface  with  the  enlarged 
hair  follicles.  The  signs,  secondary  changes,  diagnosis,  and  treat- 
ment of  these  cysts  have  been  given  at  p.  85.  All  that  need  here 
be  repeated  is  that  the  mass  of  granulations  which  sometimes  oto- 
trudes  from  the  walls  of  these  cjsts  {fnmiatnnj  iilvcr  of  thejc^) 
closely  resembles  epithelioma,  from  which,  however,  it  may 
generally  be  distinguished  by  the  absence  of  induration  and 
glandular  enlargement,  and  by  the  history  of  a  sebaceous  cyst 
having  been  previously  jjresent.  At^  times  a  chronically  ulcerated 
sebaceous  cyst  may  actually  become  epitheliomatous ;  the  margins 
of  the  ulcer  then  become  indurated,  sinuous  and  everted.  Con- 
genital and  dermoid  cysts  are  described  at  p.  89. 

N^vi  are  also  common  on  the  scalp.  When  large  and  situated 
over  the  anterior  fontanelle  they  should  be  dealt  with  cautiously 
lest  the  membranes  of  the  brain  be  injured  and  meningitis  result. 
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Caries  and  xecrosis  of  the  bones  of  the  cranium  are  not  un- 
common. They  are  generally  the  result  of  syphilitic  periostitis 
or  injury,  or  very  rarely  of  tubercle  or  tevers.  The  external  table 
is  the  most  often  affected,  but  whether  the  external  or  the  internal 
table  is  involved,  the  disease  seldom  extends  beyond  the  diploe,  as 
the  two  tables  have  a  distinct  blood  supply.  At  times,  however, 
complete  perforation  of  the  skull  occurs.  Caries  and  necrosis  in 
this  situation  are  aj^t  to  be  followed  by  septic  or  infective  inflam- 
mation of  the  diploe  and  its  consequences ;  by  suppuration  between 
tie  bone  and  dura  mater  ;  by  meningitis  and  abscess  of  the  brain ; 
or  by  thickening  of  the  dura  mater,  resulting  in  persistent  head-( 
ache  or  even  epilepsy.  When  the  skull  is  completely  perforated,  '| 
the_hole  is  not  filled  up  by  bone  ;  and  when  necrosis  occurs  the 
secpiestrum  is  not  invaginated.  Treatment. — Beyond  keeping  the 
parts  aseptic,  ^H'oviding  free  exit  for  the  discharges,  and  removing 
loose  sequestra,  little,  as  a  rule,  is  required.  Should  pus  collect 
between  the  bone  and  dura  mater,  it  must  be  let  out  l)y  the 
trephine ;  and  a  portion  of  necrosed  inner  table  may  also  require 
the  trephine  for  its  removal.  Appropriate  constitutional  remedies 
for  syphilis  or  tubercle  will  of  course  also  be  necessary. 

Exostoses  of  the  skull  are  described  under  Diseases  of  Bone, 
p.  223. 

Meningocele  and  encephalocele  are  rare  congenital  tumours, 
formed  by  a  protrusion  of  the  membranes  of  the  brain  through  an 
unossified  j^art  of  the  skull.  They  are  believed  to  be  dependent 
upon  hydi'ocephalus,  the  excess  of  fluid  in  the  sub-arachnoid  sjmce 
or  in  the  ventricles  of  the  brain  leading  respectively  to  a  2)rotrusion 
of  the  membranes  alone  {^nicnimjocde),  or  of  the  brain  also  [ena'pha- 
Joceh').  In  the  latter  instance,  the  dilated  ventricle  may  extend  into 
the  protruding  portion  of  brain,  a  condition  further  distinguished 
as  liydrcuccphdorele.  The  protrusion  is  most  common  in  the  occipital 
reji^ion  (Fig.  22.3),'  just  behind  the  foramen  magnum,  between  the 
four  centres  from  which  this  part  of  the  occipital  bone  is  ossified, 
or  the  supra-occipital  may  be  absent,  so  that  the  sac  protrudes 
through  what  is  apparently  a  greatly  dilated  foramen  magnum 
(Fig.  225).  It  is  next  most  common  at  the  root  of  the  nose,  between 
the  frontal  and  nasal  bones;  but  it  may  occur  in  any  situation  in 
the  course  of  the  sutures,  and  even  project  into  the  nasal  foss[ie  or 
pharynx.  SymptoQiis. — in  the  occipital  region  these  tumours  are 
generally  pedunculated  and  of  large  size — sometimes  nearly  as  large 
as  the  child's  head  ;  at  the  root  of  the  nose  they  are  usually  small 
and  sessile.  The  skin  covering  them  is  generally  normal.  They 
swell  u])  when  the  child  cri^s,  and  can  be  comj^letely  or  partially 
reduced  on  pressure^  the  reduction  sometimes  protlucing  convulsions 
or  other  brain  symptoms.  When  the}"  contain  fluid  only  {meni it gocele) 
they  are  soft,  fluctuating,  translucent,  and  completely  reducible  on 
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pressure ;  they  rarely  pulsate,  and  are  generally  pedunculated. 
When  they  contain  brain-matter  {eiicephalocelc)  they  are  doughiy, 
non-fluctuating,  opaque,  and  only  partially  reducible  ;  they  pulsate, 
and  are  usually  sessile.  They  may  be  mistaken  for  other  tumours 
of  the  scalp,  but  especially  for  congenital  dermoid  cysts  and 


Fid.  225. — Section  through  head  and  neck  of  a  child  showing  the  relations  of 
an  occipital  meningocele.  The  supra-occipital  is  absent  so  that  the  foramen 
magnum  is  enormously  enlarged,  and  through  this  aperture,  in  which  a  glass 
rod  is  placed,  the  intra-  and  extra-cranial  poi-tions  (s  s)  of  the  sac  communi- 
cate. The  pia  mater  covering  of  the  meningocele  is  well  seen  both  in  the 
intra- and  extra-cranial  parts.  The  cerebellum  (c),  pons(p),  and  medulla  (m) 
are  displaced  by  the  pressure  of  the  fluid.  The  meniugocele  is  in  direct 
communication  with  the  ventricles  through  the  foramen  of  Majendie  and  the 
iter  of  Sylvius.    A  second  glass  rod  indicates  this  communication. 

degenerate  nsevi.  However,  their  intimate  connection  with  the 
bone,  their  situation  in  the  course  of  the  sutures,  and  their  partial 
or  complete  reducibility,  together  with  the  facts  that  they  swell  up 
on  expiratory  efforts,  and  occasionally  pulsate  synchronously  with 
the  brain,  will  usually  serve  for  their  diagnosis.  Further,  the 
hole  in  the  skull  may  at  times  be  detected  and  brain  symptoms  be 
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produced  by  pressure.  Treatment. — As, a  rule  tliej  should  be  left 
alone,  or  nicreiy,.£.upported  by  a  pad  and  bandage.  A  meningocele, 
wlion  pedunculated,  and  apparently  communicating  with  the  interior 
of  the  cranium  by  a  small  aperture  only,  may  be  injected  with 
Morton's  fluid,  or  under  exceptional  circumstances  excised. 

Ftingotjs  tttmottrs.  generally  of  a  &;arcomatous  nature,  and 
springing  either  from  the  tissues  of  the  scalj)  or  pericranium,  or 
from  the  diploe  or  dura  mater  and  then  penetrating  the  bone, 
are  occasionally  met  with,  and  may  be  mistaken  for  inflammatory 
affections  of  the  pericranium  or  bone,  or  for  syphilitic  gummata. 
Their  rapid  growth,  resistance  to  syphilitic  remedies,  the  escape  of 
blood  only  on  puncture,  and  the  concomitant  loss  of  weight  and 
strength  of  the  patient,  will  usually  serve  to  distinguish  them ; 
but  an  exploratory  incision  may  in  some  cases  be  necessary  to  clear 
up  the  diagnosis.  Secondary  tumours  which  pulsate  and  have  the 
structure  of  thyroid-gland  tissue,  are  also  very  occasionally  met 
with  in  cases  of  malignant  goitre.  Treatment. — Where  there  is 
no  evidence  of  dissemination,  and  the  tumour  is  small  and  fairly 
circumscribed,  it  may  be  removed.  When  growing  from  the  scalp 
this  can  usually  be  done  without  much  difficulty ;  but  when  the 
growth  arises  from  the  bone  or  dura  mater  a  much  more  serious, 
operation  will  of  course  be  required,  since  a  considerable  portion  of 
the  skull  will  have  to  be  cut  away  and  the  dura  mater  probably 
opened.  It  need  hardly  be  said  that  the  strictest  antiseptic  pre- 
cautions must  be  observed. 

DISEASES  OF  THE  BllAIN  THAT  MAY  CALL  FOR  SURGICAL 
INTERFERENCE. 

Abscess  in  the  brain  is  generally  the  result  of  middle-car  disease 
or  of  a  head  injury,  and,  when  its  situation  can  be  localized  with  a 
fair  amount  of  probability,  imperatively  calls  for  surgical  inter- 
ference. When  the  result  of  middle-ear  disease  the  abscess  is 
generally  situated  in  the  temporo-sphcnoidal  lobe  (Fig.  226)  or  in 
the  cerebellum.  See  Intracranial  >Supi)urati()n  (p.  343)  and  Com- 
plications of  Middle-Ear  Disease  (p.  48(3). 

The  tumours  and  new  growths  in  the  brain  suitable  for  opera- 
tion are  gliomata  and  psanimomata,  localized  tuberculous  lesions, 
syphilitic  scars  which  drugs  cannot  absorb,  scar- tissue  and  cystic 
formations  following  injury,  and  parasitic  cysts.  Sarcomatous  and 
carcinomatous  growths  are  usually  too  extensive  for  removal,  or 
are  multiple  from  the  first.  Moreover,  since  they  have  no  caj^sule 
they  are  not  sufficiently  distinguishable  from  the  surrounding  brain 
substance  to  ensure  their  complete  excision  and  their  non-return 
in  the  scar.  The  eliicf  signs  of  a  cerebral  tumour  are  vomiting, 
persistent  headache,  optic  neuritis,  localized  spasms  or  paralyses. 
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and  epileptiform  convulsions,  the  convulsive  seizures  usually- 
starting  in  the  part  connected  with  the  cortical  area  involved  in 
the  growth  [Jackson ian  Epilejisy).  Among  the  symptoms  that  may 
enable  the  surgeon  to  locaU?:e  the  growth  are  the  following  (Figs. 
227  and  228) :— 1.  If  at  the  beginning  of  the  epileptiform  fit  there 
is — (ff)pain,  peculiar  sensation,  flexion,  or  hyper-extension  of  the 
great  toe,  a  lesion  of  the  leg-area  on  the  opposite  side  of  the  cortex 
at  the  upper  end  of  the  fissure  of  Eolando  close  to  the  middle 
line  is  indicated  ;  (b)  movement  of  the  shoulder,  a  lesion  near  the 
upper  part  and  rather  in  front  of  the  fissure ;  (c)  flexion  of  the 
thumb,  a  lesion  about  the  genu  of  the  fissure  ;  [d)  tjLjjTiing  of 
the  head  and  eyes  to  the  oj^posite  side,  alesion  in  the  hinder  portion 


Fig    226. — Large  abscess  in  the  temporo-sijlieiioidal  lobe  of  the  brain,  the 
result  of  otitis  media.    (St.  Bartholomew's  Hospital  Museum.) 

of  the  superior  and  middle  frontal  conv.olutions ;  ((')  movements 
of  the  mouth  and  tongue,  a  lesion  located  at  the  lower  end  of  the 
fissure  of  Eolando.  An  epileptiform  movement  starting  in  one  of 
these  i^arts  may  be  followed  by  loss  of  power  in  the  jmrt  for  some 
time  after  the  fit.  2.  Aphasia  indicates  a  lesion  of  Broca's  con- 
volution. 3.  Loss  of  half  the  fields  of  vision  in  both  eyes  points  to 
a  lesion  of  the  angular  gyrus  of  the  side  opposite  to  the  lost  figMs 
of  vision.  4.  Loss  of  hearing  suggests  a  lesion  of  the  two  ujDper 
teniporo-sphenoidal  lobes.  5.  The  aid  to  localization  that  may  be 
derived  from  the  involvement  of  the  cranial  nerves  has  already 
been  mentioned  under  Injuries  of  the  Head  (p.  340). 

Where,  from  a  consideration  of  the  above  symptoms,  a  tumour 
or  new  growth  is  believed  to  be  fairly  circumscribed  and  in  an 
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FiQ.  227. — The  convolutions  of  the  outer  surface  of  the  left  cerebral  hemi- 
sphere with  the  cortical  centres  marked.  f\  f-,  f-^,  First,  second,  and 
third  frontal  convolutions  ;  t^,  t-,  t'',  First,  second,  and  third  temporo- 
sphenoidal  convolutions  ;  A.  Angul  tr  convolution  ;  o.  Occipital  lobe  ; 
F  s.  Sylvian  fissure  ;  p  o  p.  Parieto-occipital  fissure  ;  p  f.  Intra-parietal 
fissure. 


ha.  228. — The  convolutions  of  the  median  surface  of  the  left  cerebral  hemi- 
sphere with  the  cortical  centres  marked.  f\  First  frontal  convolution  ; 
c  M  F.  Calloso-marginal  fissure  ;  g  f.  Gyrus  fornicatus  ;  q.  Quadrate 
lobule  ;  c.  Guneate  lobule  ;  p  o  f.  Parieto-occipital  fissure  ;  C.  f.  Calcarine 
fissure  ;  u.  Uncinate  lobule  ;  p.  Paracentral  lobule. 
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accessible  situation,  the  skull  sliould  be  trephined,  a  sufficient 
portion  of  the  bono  removed,  to  fully  expose  the  growth,  by  a 
Hey's  saw,  Hoffmann's  or  Keen's  forceps,  or  the  surgical  engine, 
and  the  growth  cut  away  by  making  perpendicular  incisions  into 
the  brain  around  it  and  raising  it  by  means  of  a  sharp  spoon.  The 
removal  of  a  portion  of  the  cortex  will  be  followed  by  loss  of 
function  of  the  area  removed,  but  this  to  a  great  extent  will  be 
regained  by  the  aid  of  the  surrounding  areas,  especially  as  regards 
the  coarser  movements.  The  finer  movements  of  the  fingers  and 
thumb  will  not  be  completely  regained ;  hence  in  this  region  the 
removal  of  cortex  should  be  as  limited  as  is  consistent  with  success. 
Parasitic  cysts  should  be  drained.    See  Trephining,  p.  346. 

Focal  epilepsy,  general  paralysis,  cephalalgia. — In  focal 
ejoilejisi/,  that  is  epilepsy  without  obvious  gross  lesion,  when  the  fits 
become  very  frequent,  for  example  more  than  one  an  hour,  and 
the  mental  processes  are  becoming  further  impaired,  the  focus  in 
the  cortex  representing  the  initial  movements  may  be  exposed,  the 
exact  spot  for  the  initial  movements  found  by  exciting  the  brain 
with  the  Paradic  current,  and  this  area  of  the  cortex  excised.  After 
such  an  operation  a  diminution  in  the  number  of  fits  as  well  as  an 
improvement  in  the  health  of  the  patient  may  be  expected.  In 
general  paralysis  trephining  in  a  few  cases  has  been  of  some  benefit 
in  the  early  stages  of  the  disease.  Thus  the  hallucinations  have 
disappeared  and  the  patient  has  so  far  improved  as  to  be  fit  to  be  at 
liberty.  In  severe  cephalalgia  incapacitating  the  patient  for  work 
or  preventing  sleep,  trephining  may  give  relief.  In  such  cases  an 
exostosis,  a  spiculum  of  bone,  an  enlarged  Pacchionian  body,  or  .a 
fibrous  tumour  or  cyst  of  the  dura  mater  has  been  found,  and  its 
removal  has  been  followed  by  complete  recovery.  In  other  cases 
where  a  tumour,  &c.,  of  the  brain  which  did  not  permit  of  removal 
has  been  discovered,  the  relief  of  pressure  has  freed  the  patient 
from  the  excessive  pain  or  threatened  blindness. 

Hydrocephalus,  especially  (a)  when  accompanied  by  fits, 
{h)  when  progressive  atrophy  of  the  optic  nerve  threatens,  or 
(c)  when  dementia  or  coma  supervenes,  may  be  treated  by  tapping 
the  ventricles  at  intervals  and  applying  slight  pressure  to  the 
skull,  or  if  this  fails,  by  continuous  drainage  of  the  ventricles. 

Microcephaly  combined  with  idiocy,  due  it  is  thought  to  too 
early  synostosis  of  the  cranial  sutures,  especially  the  sagittal  and 
coronal,  may  be  benefited  by  craniectomy,  i.e.,  the  removal  of  a 
strip  of  bone  on  either  side  of  the  middle  line  of  the  skull.  The 
aim  of  the  operation  is  to  allow  the  brain,  the  development  of  which 
has  been  prevented  by  the  early  synostosis,  to  expand.  In  some  of 
the  cases  reported,  the  mind  of  the  child  had  continued  to  develop 
since  the  operation. 

Craniectomy. — Having  prepared  the  scalp  as  described  under 


DISEASES  OF  THE  EAR. 


475 


trephining  (p.  346),  make  a  semicircular  incision  over  the  side  of  the 
head,  extending  from  a  little  behind  the  external  angular  jirocess 
of  the  frontal  bone  to  a  little  in  front  of  the  middle  of  the  lambdoid 
suture ;  turn  down  the  large  semicircular  flap  thus  marked  out, 
and  apply  a  half -inch  trephine  over  the  parietal  bone  two  inches 
or  so  external  to  the  sagittal  suture.  Gently  separate  the  dura 
mater  and  cut  away  with  Hoffmann's  or  Keen's  forceps  a  narrow 
strip  of  bone  some  five  or  six  inches  long  from  the  parietal  and 
frontal  bones,  parallel  to  the  sagittal  and  interfrontal  sutures. 
Care  should  be  taken  during  the  operation  to  make  as  little 
pressure  as  possible  on  the  brain.  At  the  end  of  the  operation  the 
flap  should  be  replaced  and  accurately  secured  by  sutui^es.  The 
operation  should  be  repeated  on  the  opposite  side  of  the  head  when 
the  first  wound  has  healed.  I  have  performed  this  operation  on 
four  patients,  but  sufficient  time  has  not  elaiisod  to  say  what 
improvement  in  their  mental  condition,  if  any,  will  result. 

The  strictest  antiseptic  precautions  in  this  as  in  all  operations  on 
the  skull  and  brain  should  of  course  be  taken.  See  Tre2:)hining, 
p.  346. 

DISEASES  OF  THE  EAR. 

By  A.  E.  CuMBERBATCH,  F.R.  C.S.,  Aural  Surgeon  to 
St.  Bartholomew's  Hospital. 

Physical  examination  of  the  ear. — In  making  an  examina- 
tion of  a  patient,  let  him  be  seated  between  the  surgeon  and  the 
source  of  light,  with  the  affected  ear  towards  the  examiner.  Throw 
the  light  on  the  ear  with  the  mirror  and  notice  any  abnormal  con- 
dition of  the  auricle  or  the  external  meatus.  Next  grasj)  the 
auricle  between  the  middle  and  index 
j  fingers,  the  speculum  (Fig.  229)  be- 
tween the  index  finger  and  thumb, 
and  pulling  the  auricle  upwards 
and  backwards,  insert  the  speculum 
with  a  gentle  rotatory  movement. 
Any  epithelium  or  wax  that  may 
obstruct  the  view  should  be  removed  Fio-  229.— Aural  specula, 

by  means  of  forceps  (Fig.  230),  or  the 

syringe.  If  the  canal  be  unobstructed,  the  mombrana  tympani  can 
be  seen  stretching  across  its  deeper  part  as  a  delicate  bluish-grey  or 
yellowish-grey  semi-transparent  and  highl}'  polished  film.  Near 
the  upper  and  anterior  margin  is  a  whitish  prominence — the  processus 
hrevis,  and  running  downwards  and  backwards  from  this,  to  a  point 
just  below  the  centre  of  the  membrane,  is  the  handle  of  the  malleus. 
From  the  tip  of  the  handle  a  cone  of  light  extends  downwards  and 
forwards,  with  its  base  to  the  periphery.   From  the  processus  brevis 
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two  indistinct  lines  extend  backwards  and  forwards — the  anterior 
and  posterior  folds.  If  the  membrane  be  very  thin  or  its  posterior 
segment  much  retracted,  the  long  process  of  the  incus  can  be  seen, 
2)osterior  to  and  parallel  with,  the  handle  of  the  malleus.  The 
l^ortion  of  membrane  above  the  anterior  and  posterior  folds  is 
called  SchrapmWs  memhranc,  and  consists  only  of  the  dermoid  and 
mucous  layers.  Whilst  noting  these  points,  carefully  search  the 
membrane  for  perforations,  opacities,  or  small  polypi.    After  thus 


Fig.  230. — Aural  toothed  forceps. 

inspecting  the  membrane,  its  mobility  should  be  ascertained  by 
means  of  1,  the  pneumatic  speculum,  or  2,  by  forcing  air  into  the 
tympanum  through  the  Eustachian  tube,  either  by  {a)  Valsalva's 
method,  (&)  by  Politzer's  method,  or  (c)  by  the  catheter. 

(a)  Valsalva's  method  consists  in  making  forcible  expiration  with 
the  nose  and  mouth  closed. 

(&)  Politzers  method, — -Direct  the  patient  to  take  a  mouthful  of 
water;  insert  the  end  of  the  india-rubber  tube  into  one  nostril. 


Fig,  231.— Politzer's  bag. 


carefully  close  the  unoccupied  portions  of  this  and  the  other  nostril 
with  the  index  finger  and  thumb ;  tell  the  patient  to  swallov/,  and 
sharply  compress  the  bag  (Fig.  231).  In  small  children  the 
tympanum  can  be  inflated  without  their  drinking  water.  Some 
patients  find  a  difficulty  in  swallowing  easily  when  told  to  do  so ;  such 
persons  should  be  made  to  say  some  guttural  word  such  as  "  Huck." 

(c)  To  pass  the  Eustachian  catheter  (Fig.  232),  hold  the  instrument 
lightly  between  the  forefinger  and  thumb  and  pass  it  quickly  alon^ 
the  floor  of  the  nose,  keeping  the  point  of  the  instrument  down- 
wards till  it  reaches  the  back  of  the  pharynx ;   next  draw  it 
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fqrM'aid  [iLout  tliroo- quarters  of  an  inch,  gently  rotating  outwai-ds 
at  the  same  time,  till  the  point  is  felt  to  ride  over  the  posterior  lij) 
of  the  Eustachian  orifice,  and  further  rotating  it  till  the  ring  of 
the  catheter  is  in  a  line  with  the  outer  canthus  of  the  eye,  push 
the  instrument  slowly  onwards,  when  the  point  will  be  in  the 
Eustachian  orifice.  Another  method  for  reaching  the  orifice  of 
the  tube  is  to  draw  the  instrument  forward  over  the  back  of  the  soft 
palate  till  the  point  begins  to  ride  over  the  posterior  border  of  the 
hard  palate,  then  turn  it  upwards  and  outwards  as  before.  These 
are  the  two  best  methods.  If  the  mucous  membrane  of  the  nose  be 
very  irritable,  first  paint  the  inferior  meatus  with  a  10%  solution  of 
cocaine  or  eucaine.  Occasionally  owing  to  post-nasal  thickening, 
deformity  of  the  sej^tum  or  enlargement  of  the  inferior  turbinal,  the 
catheter  either  cannot  be  passed,  or  else  when  passed  cannot  be 
turned.  In  such  cases  give  the  catheter  a  greater  curve,  and  attempt 
to  reach  the  tube  through  the  other  nostril.    When  air  enters  the 


Fig.  232. — Eustachian  catheter. 


tympanum  freely,  it  is  heard  distinctly  to  imjiinge  on  the  tympanic 
membrane.  If  the  Eustachian  tube  be  narroioed,  the  air  is  heard 
but  feebly,  or  not  at  all,  to  impinge  on  the  membrane.  If 
fluid  be  present,  either  in  the  tube  or  in  the  tympanum,  a  bubbling 
or  gurgling  sound  is  heard.  If  the  tympanic  membrane  he  perforated , 
the  air  is  heard  to  whistle  through  the  perforation.  To  hear  these 
sounds  in  the  tympanum  it  is  necessary  while  inflating  to  use  the 
diaejnostic  tuhe,  which  is  nothing  more  than  a  piece  of  india-rubber 
tubing  IS  inches  long,  one  end  of  which  is  inserted  into  the 
patient's,  and  the  other  into  the  surgeon's,  ear. 

Having  thus  examined  the  condition  of  the  external  and  middle 
ear,  the  next  step  is  to  ascertain  if  possible  the  condition  of  the 
auditory  nerve.  If  a  vibrating  tuning-fork  bo  a^^plied  to  the 
vertex  of  the  head  in  the  middle  line  the  sound  is  heard  equally  in 
both  ears.  In  this  case  the  sound  is  conducted  directly  to  the 
Labyrinth  by  the  cranial  bones.  If  now  one  meatus  be  closed  by 
bhe  finger,  the  sound  is  heard  with  greater  intensity  in  that  ear. 
Che  explanation  offered  of  this  phenomenon  is  that  many  of  the 
vaves  of  sound  prevented  from  escaping  through  the  tympanum 
md  meatus,  are  thrown  back  and  intensified.  If,  then,  a  patient 
vho  is  deaf  _on_  one  sid^  hears  the  tuning-fork  better  with  the 
ffeded  ear,,  it  may  be  assumed  that  the  lesion  is  in  the  sound- 
onducting  apparatus;  while  if  he  hears  better  with  the  sound, 
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ear,  some  affection  of  the  labyrinth  or  auditory  nerve  may  be 
suspected.  Another  way  of  testing  the  condition  of  the  labyrinth 
is  to  place  the  vibrating  fork  on  the  mastoid  process  of  the  affected 
ear,  and  when  the  patient  can  hear  it  no  longer,  for  the  surgeon  to 
transfer  it  to  his  own  mastoid,  and  note  if  he  can  still  hear  it 
himself.  If  so,  the  length  of  time  it  can  be  heard  by  him  after 
the  patient  has  ceased  to  hear  it,  is  an  indication  of  the  extent  of 
the  affection  of  the  nerve- conducting  apparatus.  There  are  certain 
rare  exceptions  to  the  truth  of  what  is  here  stated,  but  it  is 
impossible  to  discuss  the  subject  further  in  so  limited  a  space.  To 
complete  the  examination  of  a  patient,  test  his  hearing  by  means  of 
the  watch  and  voice,  and  finally  examine  the  nares  and  pharynx 
in  cases  where  there  is  reason  for  suspecting  that  an  unhealthy 
condition  of  these  parts  may  be  the  exciting  cause  of  the  ear- mischief. 

I.  Diseases  of  the  external  ear. — The  auricle  is  liable  to 
attack  from  various  diseases,  but  it  will  only  be  necessary  here  to 
notice  two  :  Eczema  and  Hsematoma. 

Eczema  may  be  acute  or  chronic ;  j^rimary,  or  secondary  to 
eczema  of  the  head.  In  the  acute  form  there  is  great  redness  and 
swelling  of  the  auricle ;  it  is  hot,  tense,  and  tender,  and  later  a 
crop  of  vesicles  appear  which  exude  a  serous  fluid  soon  drying  into 
crusts ;  these,  when  they  fall  off,  leave  a  raw  surface.  Acute 
eczema  rarely  invades  the  meatus.  The  chronic  variety  may  attack 
the  whole  auricle ;  more  frequently  it  is  limited  to  some  part  of  it. 
There  is  little  or  no  redness,  the  surface  is  dry  and  scurfy,  and 
fissured  in  places,  and  the  disease  generally  spreads  into  the 
meatus,  and  sometimes  even  to  the  drum -membrane.  In  such 
cases  there  is  more  or  less  deafness,  accompanied,  it  may  be,  by 
tinnitus,  and  a  stuffy  feeling  in  the  ear.  Treatment. — In  the  acute 
stage  apply  lead  and  opium  lotion,  or  powdered  zinc  and  starch  in 
equal  parts ;  later,  useful  applications  are  linimentum  calcis,  or 
ung.  hydrarg.  subchlor.  (5j.  ad  §  j.).  If  the  parts  continue  red  and 
swollen,  paint  them  with  argenti  nitratis  (5ss.  ad  aq.  f  ^j.),  and  then 
apply  powdered  boracic  acid,  or  ung.  hydrarg.  oxidi.  rub.  (gr.  ij. 
ad  §  j.).  Applications  to  the  meatus  must  be  applied  with  a  small 
brush ;  the  parts  should  be  washed  with  oatmeal  instead  of  soap. 
Constitutional  treatment  must  not  be  neglected. 

IliEMATOMA  AiJRis  may  occur  spontaneously  or  as  the  result  of 
an  injury,  and  is  not  uncommon  among  the  insane.  It  consists  of 
an  effusion  of  blood  between  the  cartilage  and  perichondrium  on  the 
anterior  surface  of  the  auricle.  It  occurs  as  a  hard  and  rarely 
fluctuating  swelling,  varying  greatly  in  size.  The  skin  over  it  is  of 
a  more  or  less  livid  hue,  but  occasionally  is  hardly  discoloured. 
There  is  a  feeling  of  warmth  or  tingling,  but  rarely  of  pain.  After 
a  time  it  gradually  becomes  smaller  and  may  entirely  disappear. 
Sometimes  it  suppurates.    In  the  end  the  auricle  is  left  more  or  less 
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deformed.  Treatmenf .—-At  first  the  application  of  ice  or  cooling 
lotions;  some  recommend  tai^ping  it  and  injecting  iodine;  others 
laying  it  open  and  dressing  it  with  a  weak  solution  of  carbolic  or 
boracic  acid.    Of  course,  if  it  suppurates,  it  must  be  opened  freely. 

II.  Diseases  of  the  meatus  : — Diffuse  inflammation  is 
caused  by  injury,  irritants  (such  as  scratching  the  meatus  with  a 
pin),  or  sea-bathing.  There  is  redness  and  swelling  of  the  skin 
lining  the  meatus,  a  sense  of  fulness,  and  throbbing  and  occasional 
tinnitus,  followed  by  serous  or  semipurulent  secretion.  After  a 
time  the  epithelial  lining  becomes  whitish  and  sodden,  and,  on 
syringing,  comes  away  in  flakes,  or  even  as  a  cast  of  the  meatus, 
leaving  the  surface  beneath  red,  and  frequently  obliterating  the 
demarcation  between  the  meatus  and  tympanic  membrane.  Earely 
the  tympanic  membrane  may  be  perforated.  There  is  pain, 
increased  by  movements  of  the  jaw  or  pressure  on  the  auricle,  and 
sometimes  fever.  Treatment. — In  the  early  stages  cold  com2)rosses, 
and  a  leech  or  two  to  the  tragus  ;  and  antii)hlogistics.    As  soon  as 


Fig.  233.-^ Aural  forceps. 

secretion  is  established,  instil  a  warm  solution  of  boracic  acid,  and 
later  equal  parts  of  alcohol  and  water,  or  blow  in  powdered  boracic 
acid.  If  the  discharge  prove  obstinate,  the  surface  may  be  painted 
with  a  solution  of  nitrate  of  silver  (5ss.  ad  f  ^  j.),  or  liquor  plumbi 
subacetatis. 

FiTiiuNCLES. — Small  boils  frequently  occur  in  the  meatus  in 
gouty,  anaemic,  and  diabetic  patients ;  also  in  those  whose  nervous 
system  has  been  greatly  taxed.    The  attack  begins  with  pain,  often 
^f  the  greatest  intensity,  radiating  over  the  side  of  the  head  and 
.ncreased  by  movements  of  the  jaw,  or  the  slightest  pressure  on  the 
mricle.    There  may  be  deafness  as  the  result  of  closure  of  the 
neatus,  not  otherwise.    Examination  shows  little  or  no  redness, 
mt  one  or  more  swellings,  often  closing  the  meatus.    These  are 
ixquisitely  tender  when  touched.    As  soon  as  the  abscess  bursts 
he  pain  subsides,  but  very  often  one  abscess  after  another  forms, 
ill  the  patient's  life  becomes  a  burden  to  him  through  pain  and 
leeplossness.    Treatment. — Apply  hot  fomentations,  a  leech  or  two 
3  the  tragus,  and  instil  a  concentrated  solution  of  boracic  acid  in 
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alcohol.  Often  a  plug  of  cotton-wool  soaked  in  glycerine  and 
laudanum,  and  gently  inserted  into  the  meatus  by  the  aural  forceps 
shown  at  Fig.  233,  or  Gruber's  medicated  gelatine  bougies,  give 
relief.  When  the  abscess  is  fully  formed  incise  it,  but  not  before, 
as  early  incision  is  excessively  painful  and  gives  but  temporary 
relief.  The  general  health  should  be  attended  to,  and  full  doses  of 
opium  given  to  procure  sleep.  Yon  Troltsch  recommends  arsenic 
to  prevent  the  recurrence  of  furuncles. 

Impaction  of  cerumen  may  be  caused  by  changes  in  the 
configuration  of  the  meatus,  cleaning  the  ears  with  the  end  of  a 
towel  or  ear-jDick,  the  presence  of  a  foreign  body  (such  as  a  piece 
of  cotton- wool  inserted  into  the  meatus  and  forgotten),  and  by 
alteration  in  the  character  of  the  secretion  so  that.it  is  not  easily 
removed  by  movement  of  the  jaw,  &c.  The  chief  symptom  is  partial 
or  complete  deafness,  generally  coming  on  suddenly.  There  maj 
be  tinnitus  or  even  giddiness,  often  persistent  cough,  rarely  pain. 
Sometimes  the  impaction  of  cerumen  is  really  due  to  a  peculiar 
laminated  desquamation  of  the  skin  of  the  meatus,  which  becomes 
mixed  with  wax,  and  thus  forms  a  plug.  Treatment. — If  the  wax 
be  not  very  hard  it  can  be  at  once  removed  by  syringing  with  warm 
water,  the  auricle  being  pulled  backwards  and  upwards,  and  the 
nozzle  of  the  syringe  dii-ected  along  the  upper  and  posterior  wall. 
If  any  difficulty  be  experienced  in  removing  the  wax  owing  to  its 
hardness,  soften  it  first  by  dropping  into  the  ear  for  a  few  nights  a 
warm  solution  of  bicarbonate  of  soda  (gr.  x.  ad  f^j.).  After 
removal  gently  dry  the  meatus  with  a  cone  of  absorbent  wool,  and 
let  the  patient  keep  a  piece  in  the  meatus  for  a  few  hours. 

Otomycosis,  is  a  chronic  inflammation  of  the  external  auditory 
meatus  due  to  the  presence  of  a  vegetable  fungus.  The  chief 
varieties  are  Aspergillus  niger,  flavescens  and  fumigatus.  The 
symptoms  are  a  sense  of  fulness,  tinnitus  and  occasional  vertigo, 
more  or  less  itching,  and  occasionally  pain.  On  examination  there 
is  seen  a  slight  serous  discharge,  and  the  meatus  is  more  or  less 
filled  with  masses  of  desquamating  epithelium,  which  on  removal 
resemble  pieces  of  damp  blotting-paper  covered  with  black  or  dark 
yellow  spots,  while  the  dermis  beneath  is  seen  to  be  reddened  and 
occasionally  bleeding.  Microscopical  examination  of  the  flakes  at 
once  reveals  the  parasitic  nature  of  the  disease. 

The  Treatment  consists  in  frequently  syringing  with  a  warm 
solution  of  perchloride  of  mercury  (1  in  1,000),  or  chlorinated  lime 
(gr.  ij.  ad  f  §j.),  or  hyposulphite  of  soda  (gr.  iv.  ad  f^j.)'  ^"^» 
when  the  meatus  is  thoroughly  freed  from  the  flakes,  instilling 
alcohol. 

Aural  exostoses  may  roughly  be  divided  into  the  spongy  and 
the  ivory. 

[a]  The  Spongy  are  single  and  generally  pedunculated,  are  most 
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commonly  found  at  the  junction  of  the  cartilaginous  and  bony 
meatus,  are  rapid  in  growth,  follow  suppuration  of  the  middle 
ear,  and  are  frequently  the  result  of  ossification  of  granulations. 
Treatment. — They  can  generally  be  removed  by  seizing  them  with 
a  pair  of  forceps  and  breaking  them  off. 

(&)  The  Ivory  exostoses  or  rather  hyperostoses  may  be  single,  but 
are  more  often  multiple.  They  vary  from  ridge-like  elevations  to 
rounded  tumours  with  broad  bases  ;  they  are  found  near  the  orifice 
of  the  meatus,  more  or  less  blocking  up  the  canal,  and  grow  slowly. 
Syphilis,  gout,  irritation  of  the  meatus,  and  sea-bathing  are  said 
to  be  the  exciting  causes.  Diagnosis. — At  first  sight  an  exostosis 
may  be  mistaken  for  a  polypus,  but  it  can  easily  be  distinguished 
by  its  hardiiess,  its  rounded  and  polished  sm^f ace,  and,  in  the  case 
of  an  ivory  one,  by  its  extreme  sensitiveness  to  touch.  In 
addition  it  is  notL-inoist,  while  a  polypus  is.  Treatment. — They 
should  not  be  interfered  with  unless  they  cause  deafness  by  com- 
pletely closing  the  meatus,  except  in  those  rare  cases  where  they 
are  associated  with  discharge.  In  such  cases,  as  they  greatly 
lessen  the  lumen  of  the  canal  they  should  be  removed  to  avoid  the 
risk  of  pent-up  matter.  When  their  removal  is  necessary,  this 
should  be  done  through  the  meatus  by  means  of  a  chisel  and 
hammer,  or  the  dental  drill.  Sometimes  their  removal  is  facilitated 
by  turning  the  auricle  forwards  by  an  incision  between  it  and  the 
scalp,  so  as  to  fully  expose  the  exostosis  to  view. 

III.  Diseases  of  the  middle  ear  : — Acute  catarrh  may  be 
started  by  any  condition  which  produces  acute  naso-pharyngeal 
catarrh,  such  as  a  severe  cold,  the  exanthemata,  &c.  It  may  also 
be  caused  by  sea-bathing,  or  by  the  use  of  the  nasal  douche. 
Symjttoms.—  The  attack  begins  by  a  feeling  of  fulness  in  the  head, 
followed  by  pain,  which  varies  in  character  from  a  dull  aching  to  a 
severe  throbbing  or  stabbing  ;  there  is  more  or  less  deafness  and 
sometimes  tinnitus,  and  even  giddiness,  and  in  severe  cases  febrile 
disturbance.  On  examination,  the  membrane  shows  at  first  but 
little  change  beyond  a  slight  loss  of  lustre,  and  the  j^resence  of  a 
fine  streak  of  red  along  the  posterior  edge  of  the  malleus-handle. 
In  severe  cases,  the  posterior  segment  of  the  membrane  and  the 
adjacent  meatus  are  red,  and  this  redness  may  spread  over  the 
entire  membrane  till  the  outline  of  the  malleus-handle  is  lost. 
Vesicles  and  even  small  abscesses  may  form  on  its  surface.  Later 
the  epidermis  is  loosened  in  white  flakes,  and  finally  the  membrane 
distinctly  bulges,  when  the  effusion  of  fluid  is  great.  The  Eustachian 
tube  is  closed  by  swelling  of  its  lining  membrane.  After  some 
days,  varying  with  the  severity  of  the  inflammation,  resolution 
begins,  or  the  fluid  (mucus  or  pus)  bursts  through  the  membrane, 
and  is  discharged  into  the  meatus.  Treatment. — The  patient 
should  be  confined  to  the  house,  or  even  to  his  bed,  according  to 
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the  severity  of  the  attack.  An  aperient  should  at  once  be  given, 
and  an  astringent  gargle.  If  the  pain  is  severe,  a  leech  or  two 
should  be  applied  to  the  tragus.  Cold  compresses  should  as  a  rule 
be  avoided,  but  hot  fomentations  are  grateful  to  the  patient  and 
generally  useful.  The  ear  may  also  be  gently  syringed  with  warm 
water.  If  there  be  distinct  bulging  the  membrane  should  bP 
incised,  es2:)ecially  if  the  pain  persists.  If  there  be  any  tenderness 
over  the  mastoid,  this  should  also  be  leeched.  After  the  severity  of 
the  symptoms  has  subsided,  the  tympanum  should  be  inflated  daily 
by  means  of  the  air-douche,  and  if  the  discharge  continues,  the  ear 
syringed  with  a  warm  solution  of  boracic  acid  (1 — 40),  night  and 
morning,  and  a  lotion  of  sulphate  of  zinc  (gr.  v.  ad  f  Bj-)'  equal 
parts  of  rectified  spirit  and  water  instilled  ;  or  after  syringing  with 
warm  water  and  drying  the  meatus  with  absorbent  wool,  powdered 
boracic  acid  may  be  blown  in.  If  the  catarrh  is  non-purulent  the 
membrane  is  rarely  perforated ;  and  even  if  perforation  occurs,  the 
aperture  S23eedily  heals  after  the  escape  of  the  fluid.  Inflation 
by  means  of  Politzer's  bag  should  be  continued  with  decreasing 
frequency  till  the  hearing  is  restored. 

Chronic  purulent  catarrh  (popularly  called  Otorrhoea)  follows 
the  acute  form  of  disease.  After  freeing  the  ear  from  discharge, 
the  membrane  appears  thickened,  yellowish  from  the  presence  of 
sodden  epithelium,  or  if  this  has  been  removed,  reddish  in  hue. 
In  some  part  of  it  a  perforation  can  usually  be  detected  varying 
in  size,  the  margins  granular  or  clean  cut.  If  large,  the  lining 
membrane  of  the  tympanum  can  also  be  seen,  varymg  in  colour 
from  pale  pink  to  dark  red,  according  to  the  degree  of  inflammation 
present.  When  very  small  and  situated  anteriorly  the  perforation 
sometimes  cannot  be  seen,  but  its  existence  can  be  j^roved  by 
inflating  the  tympanum  and  listening  with  the  diagnostic  tube. 
The  amount  of  deafness  present  in  chronic  purulent  catarrh  varies 
greatly.  There  is  rarely  tinnitus,  but  giddiness  is  far  from  un- 
common. It  is  in  this  form  of  disease  that  patients  are  specially 
liable  to  the  comj^lications  which  will  be  considered  later.  Treat- 
ment.— After  attention  to  the  general  health,  the  most  important 
l^art  of  the  treatment  is  great  cleanliness.  If  a  quantity  of  half- 
dried  secretion  mixed  with  epithelial  debris  be  found  in  the  meatus, 
this  should  first  be  removed  by  the  instillation  of  warm  bicarbonate 
of  soda  (gr.  x.  ad  f  §  j.)  for  several  nights,  and  then  thoroughly 
syringing  the  ear.  Next  let  the  ear  be  syringed  with  warm  boracic 
acid  night  and  morning,  and  after  drying  the  meatus  blow  in 
powdered  boracic  acid.  If  this  treatment  be  unsuccessful,  then  try 
an  alcoholic  solution  of  boracic  acid  ;  or  if  this  causes  pain,  the 
solution  may  at  first  be  diluted  with  an  equal  quantity  of  water. 
Or  sulphate  of  zinc  (gr.  x.  ad  i^].),  or  acetate  of  lead  (gr.  iij. 
ad  f  B  j .)  may  be  tried. 


CHRONIC  PURULENT  CATARRH  OF  EAR. 


483 


If  the  perforation  be  large  and  the  mucous  membrane  of  the 
tympanum  much  swollen  it  should  be  touched  with  solid  nitrate 
of  silver,  or  a  saturated  solution  of  chromic  acid.  Often  when  the 
discharge  has  ceased,  the  membrane  remains  j^erforated,  and  there 
is  considerable  deafness.  In  such  cases  the  hearing  may  be  greatly 
improved  by  means  of  an  artificial  membrane. 

Without  here  discussing  how  the  artificial  membrane  acts,  it  is 
sufficient  to  say  there  are  two  kinds,  known  as  Yearsley's  and 
Toynbee's.  1.  Yearslei/s  consists  of  a  j^iece  of  moistened  cotton- 
wool, rolled  into  an  elongated  plug,  and  applied  with  a  pair  of 
forceps  specially  designed  for  the  purpose  (Fig.  2'34).  2.  Toynhee's 
consists  (Fig.  2;3o)  of  a  disk  of  soft  india-rubber  with  a  piece  of 
silver  wire  attached  to  the  centre.  The  former  has  the  advantage  of 
being  less  irritating  to  the  ear,  and  can  be  moistened  with  medicated 
fluids,  should  any  discharge  still  persist,  but  it  has  the  disadvantage 
of  being  more  difficult  to  apply.  Toynbee's  is  easily  applied,  but  it 
is  more  irritating  to  the  ear.    There  are  various  modifications  of 


Fig.  234. — Forceps  for  inserting  artificial  drum. 


Fig.  235.— Toynbee's  artificial  drum. 


Toynbee's,  the  best  being  (rruher's.  It  is  impossible  to  tell  in  any 
given  case  whether  the  artificial  drum  will  succeed ;  this  can  only 
be  ascertained  by  trial.  When  successful  the  artificial  drum  should 
only  be  worn  at  first  for  a  few  hours.  The  length  of  time  should 
gradually  be  increased  as  the  ear  becomes  accustomed  to  its 
presence.    It  should  always  be  removed  at  night. 

Attic  diseasi:  is  the  name  given  to  purulent  catarrh  of  the  upper 
aiidposl(Lui()r  part  of  the  tympanic  cavity  which  is  practicall}^  cutoff 
I  from  the  rest  of  the  cavity  by  the  proj  ecting  ridge  of  the  aquoductus 
Fallopii,  the  up]  )er  part  of  the  malleus  and  incus,  and  a  fold  of  mucous 
iiu'inbrane  (Fig.  237,  A  and  a^).  Post^iorly  the  attic  communi- 
cates freely  with  the  mastoid  antrum.  Although  purulent  catarrh 
of  this  cavity  is  usually  part  of  a  general  catarrh  of  the  tympanum, 
a  very  slight  iiifiainmatory  swelling  of  its  mucous  lining  may  shut 
it  off  completely  from  the  rest  of  the  tympanum,  and  the  retained 
matter  escapes  through  Schraj)neirs  membrane.  The  discharge 
Dften  persists  after  it  has  ceased  in  the  general  tympanic  cavity, 
iiid,  if  long  continued,  as  it  frequently  is,  a  small  polypus  appears 
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througli  the  perforation  in  Sdirapnell's  membrane.  Continued  dis- 
charge often  leads  also  to  caries  of  the  head  of  the  malleus  or 
incus,  and  to  the  formation,  of  caseous  masses  [cJiolesteatoma). 
The  Treatment  is  the  same  as  for  purulent  catarrh  of  the  general 
t3anpanic  cavity.  If  the  discharge  is  obstinate,  the  cavity  may  be 
thoroughly  cleansed  by  means  of  the  intratympanic  syringe,  or  it  may 
be  advisable  to  remove  the  malleus  and  incus,  especially  if  either 
of  these  bones  be  carious.  By  so  doing  plenty  of  room  is  afforded 
for  thorough  irrigation  of  the  cavity.  If  the  inflammation  extends 
to  the  mastoid  cells  the  mastoid  antrum  must  be  opened  and  the 
attic  carefully  scraped. 

Various  comjjlications  may  arise  in  the  course  of  chronic  puru- 
lent catarrh.    These  are  1,  polypi ;  2,  mastoid  disease ;  3,  caries 

and  necrosis;  4,  meningitis  and 
intracranial  suppuration ;  and  o, 
phlebitis  and  septictemia. 

(1.)  PoLYri  may  grow  from  the 
tympanic  membrane,  the  meatus, 
or  the  tympanic  cavity.  Those 
growing  from  the  meatus  are  not 
true  polypi ;  but  for  brevity  they 
will  be  all  classed  under  the  name 
Fig.  236.— Polypus  snare.  of  polypi.   They  vary  much  in  size, 

being  sometimes  not  larger  than 
a  mustard  seed,  at  other  times  large  enough  to  project  beyond  the 
external  orifice  of  the  meatus.  They  are  usually  bright  red  in 
colour,  but  may  be  pale  pink,  and  when  very  large  greyish  yellow. 
They  bleed  more  or  less  readily  when  touched.  The  diagnosis  is 
easily  made,  but  care  must  be  taken  not  to  mistake  a  swollen  and 
vascular  membrane  for  a  polypus.  In  case  of  doubt  the  mobility 
of  the  latter,  when  touched  with  a  probe,  will  settle  the  point. 
Treatment. — Polypi  growing  from  the  tympanic  membrane  should 
be  destroyed  with  a  saturated  solution  of  chromic  acid  or  perchloride 
of  iron  applied  by  means  of  a  piece  of  cotton -wool  twisted  round 
a  fine  pair  of  forceps  (Fig.  233).  When  the  growth  springs  from 
the  meatus,  and  is  not  too  far  in,  it  can  easily  be  pinched  off  with  a 
pair  of  aural  forceps  ;  when  deeper  in,  it  can  be  scraped  off  with  a 
small  sharp  spoon.  Those  of  larger  size,  especially  when  arising  in 
the  tympanic  cavity,  should  be  removed  by  the  pnara  (Fig.  236). 
If  the  growth  be  of  a  large  size,  or  long  duration,  and  firm  in 
structure,  it  is  most  easily  removed  by  seizing  it  with  a  pair  of 
dressing-forceps,  and  slowly  twisting  it  round  on  its  own  axis. 
Care  must  be  taken  to  fix  the  patient's  head  in  order  to  avoid  sudden 
movement  on  his  part.  However  removed,  the  root  of  the  polypiis 
must  be  touched  with  a  saturated  solution  of  chromic  acid  or  j)er- 
chloride  of  iron  till  it  is  quite  destroyed.    It  can  also  be  more 
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speedily  destroyed  by  means  of  the  galvanic  cautery,  but  this 
necessitates  the  use  of  an  ansesthetic.  During  the  time  occupied 
in  destroying  the  root,  the  ear  must  be  syringed  twice  a  day  with 
warm  water,  and  alcohol  di'opped  into  the  meatus  and  retained  there 
some  minutes. 

(2.)  Mastoid  disease. — Not  unfrequently  inflammation  of  the 
tympanum  spreads  to  the  mastoid  cells,  especially  to  the  large 
irregular  cells  [mastoid  antrum)  situated  just  behind  and  slightl}' 
above  the  external  auditory  meatus.  Its  course  varies  considerably. 
In  mild  cases  the  inflammation  is  superficial,  and  resolution  soon 
takes  place,  or  if  more  chronic  there  may  be  gradual  ossification  of 
the  inflammatory  products,  and  conversion  of  the  mastoid  cells  into 
solid  bone.  More  often  there  is  su]3puration  with  more  or  less 
softening  and  breaking  down  of  the  bony  trabeeulse  of  the  cells, 
and  the  formation  of  granulation  tissue.  As  the  disease  progresses 
perforation  of  the  bony  walls  occurs,  most  frequently  on  the 
surface  of  the  mastoid  process.  The  matter,  however,  may 
travel  backwards,  and  may  burst  into  the  middle  or  posterior  fossa 
of  the  cranial  cavity.  If  the  matter  escapes  on  the  inner  side  of 
the  apex  of  the  mastoid  process,  it  burrows  down  beneath  the  deep 
cervical  fascia  into  the  neck.  When  the  abscess  makes  its  way  into 
the  cranial  cavity  there  is  considerable  danger  of  thrombosis  of  the 
lateral  sinus  with  pyremia  or  encephalic  abscess.  The  Symptoms 
are  deep-seated  tenderness  on  j^ressure,  and  when  the  periosteum 
is  involved,  redness  and  swelling ;  the  ear  also  projects  more  or 
less  unduly  from  the  side  of  the  head.  If  the  abscess  is  making 
its' way  to  the  surface,  there  is  after  a  time  fluctuation.  The 
febrile  disturbance  is  generally  more  marked  when  the  inflammation 
is  deep-seated  than  when  it  is  superficial.  Sometimes,  especially  in 
more  chronic  cases,  the  symptoms  are  very  obscure,  there  being  little 
indication  of  the  mischief  beyond  deep-seated  pain,  tenderness  on 
firm  pressiu'e,  and  some  fever.  It  is  in  such  cases  that  the  inflam- 
mation is  apt  to  spread  to  the  cranial  cavity.  Treatment. — In  the 
early  stages  apply  hot  fomentations  and  leeches,  and  as  soon  as 
fluctuation  can  be  detected,  a  free  incision  should  be  made  into 
the  swelling,  and  boracic  poultices  applied  afterwards.  In  obscure 
cases,  if  the  pain  persists  and  the  temjioratm-e  remains  above  the 
normal,  the  cells  should  be  opened  by  means  of  the  chisel  or  gouge, 
so  as  to  establish  a  free  commimication  with  the  antrum. 

(3.)  Caries  and  necrosis. — The  parts  of  the  temporal  bone 
most  Jrequentlx_MfcQi£lked  are,  the  mastoid  j^rocess,  the  posterior 
wajI_of  th^mea^  and  the  roof  of  the  tympanic  cavity.  It  is 
generally  easy  to  make  a  diagnosis,  but  when  the  deeper  parts  are 
affected  it  may  not  be  possible  to  do  so  with  certainty.  The  points 
that  will  help  the  surgeon  are,  facial  jpalsy,  the  persistence  of 
offensive  discharge  in  spite  of  cleanliness,  and  granulations  resisting 
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all  attempts  at  destruction.  Even  then  it  may  be  necessary  to  put 
the  patient  under  an  anaesthetic,  and  carefully  examine  with  a 
probe.  Treatment. — If  the  diseased  bone  can  be  reached  without 
further  injuring  the  hearing,  it  should  be  freely  scraped  or  removed. 

(4.)  Meningitis  and  intracranial  suppuration. — Although 
meningitis  may  supervene  in  the  course  of  acute  purulent  catarrh 
of  the  middle  ear,  it  is  generally  in  the  course  of  the  chronic  disease 
that  it  arises.  Intracranial  suppuration  may  occur  between  the 
dura  mater  and  the  bone — subcranial  abscess — or  in  the  cerebrum  or 
cerebellum.  Subcranial  abscess  is  generally  found  on  the  roof  of 
the  tympanum  or  on  the  posterior  surface  of  the  petrous  bone ; 
cerebral  abscess  in  the  hinder  part  of  the  middle  temporo-sphenoidal 
lobe  ;  cerebellar  abscess  in  the  anterior  part  of  the  lateral  lobe.  If 
in  the  course  of  chronic  suppuration,  headache,  rigors,  and  a  rise 
of  temperature  supervene,  we  may  strongly  suspect  intracranial 
mischief,  and  if  in  addition  there  is  photophobia,  sluggish  pupils, 
and  optic  neuritis,  the  diagnosis  is  all  but  certain.  Treat^nent. — If 
the  symptoms  j)oint  to  the  probability  of  intracranial  abscess  the 
skull  should  be  trej^hined,  and  an  attempt  made  to  reach  the  pus. 

The  position  of  the  trephine  openings  to  reach  matter  are  the 
following : — {a)  to  reach  the  mastoid  antrum  the  centre  of  the 
trejihine  opening  should  be  \  inch  behind,  and  \  inch  above  the 
centre  of  the  external  auditory  meatus ;  (&)  to  expose  the  anterior 
surface  of  the  petrous  bone,  and  roof  of  the  tympanum,  the  centre 
of  the  opening  should  be  |  inch  above  the  middle  of  the  meatus  ; 
{c)io  expose  the  lateral  sinus,  the  opening  should  be  li  inch 
behind,  and  \  inch  above  the  middle  of  the  meatus  ;  id)  to  reach  a 
temporo-sphenoidal  abscess,  trephine  \  to  1  inch  directly  above  the 
posterior  margin  of  the  meatus  ;  [e)  to  reach  a  cerebellar  abscess, 
trephine  1^  inch  behind,  and  \  io  \  inch  below  the  middle  of  the 
meatus.  Use  a  half-inch  trephine,  and  afterwards  enlp.rge  the  open- 
ing when  necessary  with  chisel,  gouge,  forceps,  &c. 

(5.)  Phlebitis  and  sel'TIC^emia. — Phlebitis  of  the  lateral  sinus 
may  supervene  in  the  course  of  suppuration  of  the  middle  ear, 
especially  when  there  is  caries  of  some  part  of  the  tympanic  walls. 
When  followed  by  septic  poisoning,  the  symptoms  are  headache,i 
vomiting,  rigor,  followed  by  great  rise  of  temperature,  and  sweat-l 
ing,  tenderness  over  the  mastoid,  and  in  the  course  of  the  internar 
jugular  vein;  sometimes  the  glands  between  the  pinna  and  the  angle 
of  the  jaw  are  enlarged  and  painful  to  the  touch.    There  is  also 
frequently  pain  on  making  firm  pressure  at  the  posterior  border  of 
the  mastoid  process.    There  may  be  optic  neuritis.    Treaimcrd. — 
Expose  the  lateral  sinus  by  means  of  the  trephine,  or  chisel,  and  if 
it  be  found  plugged,  or  contains  jDurulent  matter,  ligature  the 
internal  jugular  vein  in  the  neck,  in  two  places,  and  divide  it 
between  the  ligatures.    Next  lay  open  the  lateral  sinus,  and, 
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removing  the  clot,  thoroughly  wash  out  the  sinus  with  solution  of 
iodide  or  perchloride  of  mercury.  If  in  doubt  whether  the  lateral 
sinus  be  plugged,  it  may  first  be  explored  by  means  of  a  grooved 
needle.  Even  though  the  lateral  sinus  be  free  from  clot  or  purulent 
matter,  if  there  arc  distinct  indications  of  septic  infection  due  to  the 


Fig.  237. — Section  ef  the  right  temporal  l)one  to  show  the  effects  of  suppura- 
tive otitis  media.  The  membrana  timpani  and  some  of  the  ossicles  have 
disappeared  ;  the  attic  is  enormously  enlarged  and  still  contains  some  pus 
as  seen  on  the  left  side  ;  the  internal  jugular  vein  is  filled  and  blocked  by  a 
dark  breaking  down  clot.  AandA^  Attic,  e.  Section  of  external  auditory 
meatus,  g.  Enlarged  gland,  i  c.  Internal  carotid,  j  v.  Internal  jugular 
vein.  H,  Trejihine  hole  to  mastoid  cells,  m.  Mastoid  process,  t.  Tym- 
panum.    (St,  Bartholomew's  Hospital  Museum,  No.  '2676c.) 

ear  mischief,  the  jugular  should  still  be  tied,  and  the  lateral  sinus 
laid  open  and  plugged. 

Chronic  non-puritlent  catarrh. — By  far  the  largest  propor- 
tion of  cases  of  deafness  met  with  are  due  to  chronic  catarrh.  So 
many  pathological  conditions  are  included  under  this  heading,  that 
it  is  impossible  to  do  more  than  to  give  a  very  general  outline  of  the 
symptoms.  The  affection  may  result  from  an  acute  attack,  but 
more  generally  is  a  cbronic  affection  from  the  very  fiyst.  Heredity, 
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syphilis,  gout,  rheumatism,  and  gestation,  are  predisposing,  and 
perhaps  in  some  cases,  exciting  causes.    Large  doses  of  quinine, 
long  continued,  may  also  be  an  exciting  cause.    The  disease  at  first 
progresses  so  insidiously,  as  often  to  remain  unsuspected  for  some 
time.    In  many  cases,  tinnitus  is  the  first  and  perhaps  for  a  time 
the  only  symptom.    More  often,  however,  the  earliest  symptom  is 
slight  difficulty  of  hearing  general  conversation;  later  there  is 
tinnitus,  at  first  intermittent,  afterwards  persistent.    Gradually  the 
deafness  increases  till  it  becomes  marked.    This  deafness  varies 
greatly  with  the  state  of  the  weather  and  the  patient's  general 
health.    There  is  rarely  pain,  and  when  present,  it  is  transient, 
and  never  severe.    There  is  often  a  sense  of  tightness  in  the  head, 
and  a  feeling  as  if  the  ears  were  stopped  with  cotton- wool.  Some- 
times there  is  giddiness,  and  some  patients  hear  perfectly  in  a 
vibrating  noise,  as  for  instance  in  a  railway  carriage.    On  inspec- 
tion, the  meatus  is  dry  and  shining ;  and  occasionally  it  contains 
impacted  cerumen,  the  removal  of  which,  however,  causes  no 
improvement  in  hearing.    The  membrane  varies  greatly  in  appear- 
ance.   At  times  it  is  normal,  of  tener  more  or  less  opaque  ;  rarely 
is  there  any  sign  of  congestion.    The  anterior  segment  may  be 
retracted,  the  handle  of  the  malleus  being  sharply  defined,  or  the 
entire  membrane  may  be  cupped,  and  the  handle  drawn  inwards 
and  backwards.    Opacities,  calcareous  deposits,  and  thinned  spots 
are  often  seen.    The  cone  of  light  may  be  altered  in  direction,  may 
be  broken  into  points,  or  may  disappear.    Ehinoscopic  examination 
may  show  the  naso-pharyngeal  mucous  membrane  swollen,  con- 
gested, and  granular,  or  pale  and  dry.    Adenoid  vegetations  may 
be  present.  The  Eustachian  orifice  may  be  obliterated  bj^  cicatricial 
bands,  or  variously  distorted.   Inflation  may  prove  the  canal  patent, 
or  more  or  less  obstructed.    If  the  labyrinth  be  not  seriously 
involved,  the  tuning-fork  is  heard  louder  in  the  affected  ear. 
Treatment. — The  nasal  cavity  and  pharynx  should  be  examined 
and  as  far  as  possible  restored  to  a  healthy  condition  (see  Diseases 
of  Nose  and  Pharynx).    The  patency  of  the  Eustachian  tube  must 
be  restored,  if  possible,  by  means  of  the  air- douche,  catheter,  or 
electric  bougie.    The  nostrils  should  be  syringed  through  with 
warm   saline  solutions,  and  astringent  gargles  when  necessary 
should  be  given,  or  the  throat  painted  with  nitrate  of  silver, 
chloride  of  zinc  or  glycerine  of  tannin.    If  these  means  fail,  the 
chloride  of  ammonium  inhaler  may  be  tried  or  medicated  fluids 
may  be  injected  into  the  tympanum,  such  as  bicarbonate  of  potash, 
iodide  of  potassium,  vapour  of  iodine,  or  pilocarpine,  although  I 
cannot  say  I  have  observed  much  benefit  from  their  use.  Some 
surgeons  recommend,  in  obstinate  cases,  perforating  the  membrane, 
and  dividing  the  tensor  tympani,  the  posterior  fold,  or  the  anterior 
ligament  of  the  malleus. 
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ly.  Diseases  of  the  internal  ear. — Our  knowledge  of 
diseases  of  the  internal  ear  is  still  so  imperfect,  and  our  means  of 
treatment  so  inadequate,  that  this  part  of  the  subject  need  not  be 
discussed  at  any  groat  length.  Diseases  of  the  internal  ear, 
although  often  primary,  are  more  frequently  secondary  to  diseases 
of  the  middle  ear.  The  causes  are: — 1.  Gleneral  diseases  of  the 
system,  especially  the  zymotic  diseases,  such  as  scarlet-fever, 
measles,  mumps,  typhus,  diphtheria,  &c.  ;  also  aufomia,  lactation, 
and  especia]Jy_syj3^  2.  Extension  from  the  middle  ear,  either 
directly  or  indirectly  by  causing  reflex  vaso -motor  changes  in  the 
labyrinth.  3.  Intracranial  mischief,  such  as  aneurysm  of  the 
basilar  arter}^  meningitis,  abscess  or  tumours.  4.  >Sudden  loud 
iioigfi^,  such  as  heavy  artillery  firing.  5.  Great  emotion ;  and 
6.  Continued  use  of  large  doses  of  quinine.^  The  chief  points  of 
diagnostic  value  are: — 1.  The  vibrating  tuning-fork  placed  on  the 
middle  line  of  the  head  is  heard  less  distinctii/  with  the  deaf  ear,  or 
if  both  ears  be  affected,  it  is  not  heard  at  all  or  very  indistinctly. 

2.  The  tuning-fork  when  it  has  ceased  to  be  heard  through  the 
cranial  bones,  can  still  be  heard  when  placed  opposite  the  meatus. 

3.  The  tuning-fork  when  it  has  ceased  to  be  heard  by  the  patient, 
can  still  be  heard  by  the  surgeon.  4.  The  patient  hears  the  tick 
of  the  watch  proportionately  better  than  speech.  5.  There  is 
generally  nausea  or  vomiting,  giddiness,  and  always  tinnitus. 
None  of  these  signs  and  symptoms  when  taken  separately  are  of 
much  value,  but  when  taken  together,  they  are  strong  presumptive 
evidence  of  mischief  in  the  internal  ear. 

MENiicRE's DISEASE  is  a  sudden  ha?morrhagic  effusion  into  th.e 
labyrinth.  The  sijniptonis  are  very  marked.  The  patient,  whose 
hearing  was  more  or  less  perfect  before  the  attack,  is  suddenly 
seized  with  intense  tinnitus  and  giddiness,  often  so  great  as  to 
cause  him  to  fall.  The  giddiness  is  followed  by  nausea  or  actual 
vomiting,  faintness,  and  cold  sweats.  On  recovering  somewhat, 
he  finds  he  is  deaf  with  one  ear.  The  giddiness  sooner  or  later 
passes  off,  but  the  tinnitus  and  deafness  persist.  If  the  deafness 
is  absolute,  the  tinnitus  may  eventually  disappear.  Treatment. — 
Quinine,  bromide  of  j^^tassium,  subcutaneous  injections  of  pilo- 
carpine, and  electricity  are  recommended ;  but  all  treatment 
directed  towards  restoring  the  hearing  is  generally  useless. 

Auditory  vertigo  is  characterized  "  by  a  sensation  of  motion 
referred  by  the  patient  either  to  himself,  or  to  surrounding  objects, 
which  seem  to  revolve  in  certain  defined  planes"  (McBride).  The 
attacks  are  generally  paroxysmal,  but  often  there  is  more  or  less 
constant  giddiness,  with  occasional  exacerbations.  As  may  be 
seen  above,  auditory  vertigo  is  a  prominent  symptom  in  Meniere's 
disease,  but  many  causes  may  give  rise  to  the  symptom,  such 
as  («)  increased  pressure  on  the  secondary  membranes  of  the 
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tympanum  induced  by  accumulations  of  wax  in  the  meatus,  forcible 
syringing,  or  retraction  of  the  membrana  tympani  due  to  obstruc- 
tion of  the  Eustachian  tube ;  (/>)  fluid  accumulations  in  the 
tympanic  cavity  ;  (c)  vascular  and  nervous  changes,  or  effusion 
and  secondary  formations  in  the  labyrinth  itself ;  {d)  intracranial 
lesions  ;  (e)  dyspepsia,  and  ( / )  such  drugs  as  quinine  and  salicin. 
Treatment. — The  treatment  consists  in  finding  the  cause,  if  possible, 
and  attempting  to  remove  it.  When  this  is  impossible,  large  doses 
of  bromide  of  potassium,  alone  or  combined  with  hydrobromic  acid, 
will  be  found  most  efficacious.  Next,  quinine  in  largo  doses,  but 
this  must  be  carefully  watched  ;  and  lastly,  the  use  of  the  continuous 
current  of  electricity. 

Tinnitus  aitrium  arises  under  most  varied  conditions.  The 
sounds  complained  of  aie  very  numerous,  but  may  be  divided  into 
ringing,  rushing,  bubbling,  and  pulsating  sounds.  Any  abnormal 
condition  of  the  auditory  apparatus  will  produce  it,  such  as — 

1,  accumulations   of  wax   pressing   on   the   drum-membrane  ; 

2,  increased  intra-labyrinthine  tension,  from  undue  pressure  on 
the  fenestroe  (either  by  fluid  in  the  tympanum,  or  retraction  of  the 
membrana  tympani  through  obstruction  of  the  Eustachian  tube) ; 
or  lastly,  hypersemia  of,  or  pathological  change  in,  the  labyrinth. 
But  in  addition  to  these  local  causes  tinnitus  may  be  produced  by 
causes  acting  at  a  distance,  such  as  anaemia,  chlorosis,  pulsating 
exophthalmos,  aneurysm  of  the  vertebral  artery,  cerebral  disease, 
large  doses  of  quinine,  or  salicin.  Treatment. — In  every  case  it  is 
important,  if  possible,  to  ascertain  whether  the  cause  is  to  be  found 
in  some  derangement  of  the  auditory  ajiparatus,  or  elsewhere.  If 
the  cause  be  local,  it  is  generally  possible  to  relieve  or  cure  the 
tinnitus  by  curing  the  local  affection.  If  the  tinnitus  depends  on 
general  ansemia,  some  form  of  iron,  with  a  generous  diet  and  the 
addition  of  stimulants  may  be  sufficient  to  effect  a  cure.  If  there 
be  hyperaesthesia  of  the  nervous  system,  the  bromides  are  indicated, 
with  the  addition  of  hydrobromic  acid,  if  the  singing  is  of  a  pulsat- 
ing character.  Tinnitus  frequently  occurs  in  patients  of  a  rheu- 
matic diathesis,  and  in  such,  anti-rheuniatic  treatment  is,  of  course, 
indicated.  Other  remedies  failing,  the  surgeon,  emjiirically,  may 
try  chloride  of  ammonium,  nitrite  of  soda,  and  lastly,  the  continuous 
current  of  electricity. 

DISEASES  OF  THE  EYE. 

By  Walter  H.  Jessop,  M.B.,  F.R.C.S,,  Ophthalmic  Surgeon  to 
St.  Bartholomew's  Hospital. 

Physical  examination  of  the  eye. — Eor  the  complete  and 
thorough  examination  of  the  eye  it  is  necessary  that  it  should  be 
examined : — (1)  by  the  unaided  eye  with  or  without  focal  illumina- 
tion; (2)  by  the  ophthalmoscope;  (3)  for  acuteness  of  vision,  fields 
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of  vision,  colour  sense,  and  tension.  In  all  cases  where  practicable 
each  observation  on  the  one  eye  should  be  rej^eated  on  the  other  for 
comparison. 

(1.)  Examination  hy  the  unaided  eye  luith  or  luithout  focal 
ill iimination. — Seating  the  patient  in  front  of  a  window,  or  in  a  dark 
room  with  the  lamp  to  the  left  and  about  two  feet  in  front  of  him, 
direct  and  concentrate  the  light  on  his  eye  by  a  biconvex  lens  of 
about  2^  inches  focal  length  {focal  illumination).  First  look  at  the 
lids,  and  tell  him  to  open  and  shut  them  ;  then,  with  the  lids  open, 
to  execute  the  various  complete  in,  out,  down  and  up  movements  of 
the  eye  to  test  the  extrinsic  ocular  muscles.  Along  the  edges  of 
the  lids  look  for  the  puncta  which  ought  to  be  ajDplied  close  to 
the  ocular  conjunctiva.  Press  near  the  inner  canthus  over  the 
lachrymal  sac  to  see  if  any  discharge  passes  through  the  puncta. 
Evert  the  upper  lid  to  examine  its  conjunctival  surface  by  directing 
the  patient  to  look  down  to  the  ground,  laying  a  probe  horizontally 
on  the  external  surface  of  the  lid  and  then  taking  hold  of  the  lashes 
turn  the  lid  over  the  j)i'obe.  Pull  down  the  lower  lid  to  examine 
its  conjunctival  surface. 

The  ocular  conjiincii ra  should  be  transparent-looking  and  a  few 
small  vessels  should  bo  seen  through  it  perforating  the  white  or 
bluish  sclerotic.  Just  external  to  the  inner  canthus  is  a  small 
greyish-red  projection,  the  caruncle,  and  extending  from  it  a  pinkish 
fold,  the  plica  semilunaris. 

The  vessels  seen  ijxiliflAU^inati(jns  of  the^gye  may  be  divided  into 
the  following  The  pj^sterwr  conjun.ctijxd.  These  are  generally 
scarlet  or  brick-red  in  colour,  tortuous,  moveable  with  the  con- 
junctiva, and  do  not  disappear  on  pressure.  2.  The  suh-conjunctival 
are  branches  or  radicles  of  the  anterior  ciliary  vessels  and  are 
divided  into  the  jK'rforating  and  the  ej)i scleral.  The  perforating 
arteries  stop  about  inch  from  the  corneal  margin,  and  are  well  seen 
in  glaucoma;  the  episcleral  arteries  form  a  pink  zone  of  straight 
parallel  vessels  {circumcorneal  zone)  disaj^pearing  on  pressure,  and 
are  well  marked  in  iritis  and  keratitis ;  the  episcleral  veins  are  dark, 
dusky-looking,  often  in  limited  patches,  and  are  found  in  cyclitis, 
scleritis,  glaucoma,  &c.  3.  The  anterior  conjunctival  vessels  are 
superficial  branches  of  the  anterior  ciliary.  They  are  bright  red  in 
colour,  found  near  the  corneal  margin,  and  indicate  superficial 
corneal  mischief. 

Next  examine  the  cornea,  the  depth  and  contents  of  the  anterior 
chamber,  and  the  iris  as  to  its  colour,  polish  and  pupillary 
aperture. 

The  normal  pupil  is  from  3*5  to  5  mm.  in  diameter,  circular, 
regular,  slightly  to  the  nasal  side  of  the  centre  of  the  cornea,  and 
equal  to  and  varying  with  its  fellow  under  different  degrees  of 
illumination.     The  pupil  should  contract: — on  light  being  thrown 
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into  the  same  eye  {dJrest  JighL  rej^x),  on  light  being  thrown  into 
the  opposite  eye  [consensical  light  reflex),  and  on  accommodation  or 
on  the  convergent  movements  of  the  eye  associated  with  accommo- 
dation [accommodation  reflex).  It  should  dilate  on  one  or  both  eyes 
being  shaded,  and  also  on  stimulation  of  a  sensory  nerve  [sensory 
reflex).  Atropine  and  homatropine  produce  a  dilated  pupil  {^mydri- 
asis) inactive  to  an}^  of  the  reflexes;  cocaine  causes  mydriasis,  but 
the  pupil  still  acts  to  the  contraction  reflexes;  eserine  and  pilo- 
carpine produce  a  contracted  pupil  [miosis)  always  dilating  slightly 
on  shading  or  on  relaxation  of  accommodation.  The  pupil  is 
influenced  by  the  blood  supi)ly,  and  if  there  is  congestion  of  the 
iris  it  is  contracted  [fiUKjnif ion -miosis). 

(2.)  Examination  irith  tlir  ophthalmoscope. — The  oi)hthalmosco23e 
in  its  simplest  form  consists  of  a  silvered  glass  concave  mirror  of 
about  20  centimetres  focal  length,  with  a  central  aperture  [sight 
hole)  of  3  millimetres  diameter,  fitted  on  a  suitable  handle.  If 
required  for  estimating  refraction,  lenses  are  arranged  to  pass 
behind  the  sight  hole.  The  examinations  are  made  much  easier  by 
dilatation  of  the  patient's  pupil ;  for  this  purpose  homatroj^ine  or  a 
mixture  of  homatropine  and  cocaine  should  be  dropped  into  the  eye 
a  quarter  of  an  hour  before  examination.  The  methods  of  using 
the  ophthalmoscope  may  be  divided  into  [a)  the  direct  and  (6)  the 
indirect. 

[a)  The  direct  method  may  be  employed  in  two  ways,  at  a 
distance  and  close  to  the  j)atient's  eye.  (1)  To  use  the  direct  method 
at  a  distance,  the  patient  should  be  sitting  with  the  light  at  first 
just  above  and  behind  the  head,  the  observer  being  about  two  feet 
away.  Throw  the  reflection  of  the  light  from  the  ophthalmoscope- 
mirror  through  the  pupil,  and  observe  through  the  sight  hole  the 
pupillary  area  as  a  red  colour  [red  reflex).  On  now  slowly  rotating 
the  mirror  horizontally  and  vertically  a_shadow  is  soon  if  the 
refraction  is  abnormal  (ametro^^ic),  and  this  shadow  moves  in  the 
same  direction  as  the  mirror  in  myopia,  and  in  the  opposite  direc- 
tion in  hypermetropia  and  in  myopia  of  less  than  one  dioptre 
[retim >.'<(■( tpy).  Approaching  closer  to  the  patient  examine  the 
media,  and  observe  if  any  objects  other  than  retinal  vessels  and  the 
optic  disk  are  seen.  If  so,  on  telling  the  patient  to  move  his  eye  in 
different  directions,  these  objects,  which  are  usually  of  a  dark 
colour,  will  float  about  if  they  are  in  the  vitreous.  (2)  Direct  method 
close  to  the  patient'' s  eye. — The  lamp  should  next  be  moved  on  a  level 
with  the  patient's  head  and  on  the  same  side  as  the  eye  under 
examination.  On  now  bringing  the  ophthalmoscope  to  about  two 
inches  from  the  patient's  cornea,  and  at  the  same  time  relaxing 
your  own  accommodation  and  telling  him  to  look  into  the  far 
distance  and  to  move  his  eye  about  as  you  direct,  inspect  the  details  • 
of  the  fundus.     If  the  patient  or  the  observer  has  an  error  of 
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refraction  it  is  necessary  to  correct  it  by  a  suitable  lens  behind  the 
sight  hole.  Now  place  a  lens  of  nine  dioptres  behind  the  sight  hole 
to  investigate  the  vitreous  and  the  posterior  part  of  the  lens,  and 
one  of  twenty  dioptres  to  see  the  cornea,  anterior  chamber,  iris  and 
anterior  part  of  the  lens. 

(/>)  The  indirect  method  is  perhaps  easier  to  a  beginner  and  gives 
an  extensive  and  rapid  view  of  the  fundus,  but  is  not  so  accurate 
as  to  minute  details.  The  light  being  placed  a  little  above  and 
behind  the  patient's  head,  at  a  distance  of  18  inches  look  through 
the  sight  hole,  your  right  eye  at  the  patient's  right  eye,  and  vice 
vrrsd.  Tell  the  patient  to  look  into  the  far  distance  (to  relax  his 
accommodation)  in  the  same  direction  as  the  fingers  holding  the 
ophthalmoscoj)e  if  the  disk  is  to  be  examined,  or  at  the  sight  hole  if 
the  yellow  spot  region  is  to  be  investigated.  After  obtaining  the 
red  reflex,  hold  a  lens  of  about  2^  inches  focal  length  between  you 
and  the  patient  and  at  about  2^  inches  from  the  patient's  eye  ;  an 
invei^ed  yiew  of  the  fundus  will  be  thus  obtained. 

The  following  are  the  chief  details  to  be  observed  in  the  normal 
fundus.  The  optic  disk  is  greyish-pink,  lighter  than  the  rest  of  the 
f midus,  and  nearly  circular  in  shape ;  its  centre  a2;)23ears  sometimes 
stippled  ( lamina  crihrom ) ,  and  frequently  depressed  {i)hjjsioJoyical 
cup)  with  the  retinal  vessels  dipping  into  it.  The  periphery  of  the 
Sisk  is  usually  lighter  in  colour  [sclend  riuf/)  and  often  bordered  in 
part  by  pigment.  Occasionally  an  opaque  white  striated  patch, 
radiating  from,  the  edge  of  the  disk,  is  seen  with  its  margin 
gradually  thinning. out  (ey,)'"/''  '  never  fibres).  The  rest  of  the  fundus 
is  bright  red,  with  the  retinal  vessels  on  it;  sometimes  the  choroidal 
vessels  may  be  seen  j^lainly  as  a  network  and  of  a  lighter  colour 
than  the  retinal  vessels.  At  the  yelloiu  spot  the  choroidal  red  is 
generall}^  deeper  in  colour  and  there  are  no  visible  blood-vessels. 
The  retinal  arteries  are  as  a  rule  smaller  and  lighter  in  colour  than 
the  veins  ;  both  usually  divide  at  a  short  distance  from  the  disk 
into  superior  and  inferior  temporal  and  nasal  branches.  The 
retinal  veins  can  often  be  seen  to  pulsate  even  in  health,  and  by 
pressing  on  the  eyeball  with  the  finger  the  arteries  can  generally  be 
made  to  pulsate. 

(3.)  Acute ness  of  vision. — Snellen's  test-types  are  those  usually 
employed  for  testing  vision,  and  the  letters  are  constructed  so  as  to 
be  seen  under  the  smallest  visual  angle  (5  minutes).  To^te^^^^Jof 
distant  vision,  the  patient  at  G  metres  from  the  distant  ij^y 

arid^if  his  vision  be  normal,  he  ought  to  read  the  smallest  letters, 
numbered  (>  on  the  types.  His  vision  is  then  called  |,  or  1.  If  he 
only  reads  the  letter  it  is  or  and  so  on  in  proportion.  If 
the  patient  is  under  45  give  him  the  reading  types  arranged  on  the 
same  plan,  and  find  out  the  smallest  he  can  read  at  the  shortest 
iistance,  thus  findnig  his  near  point  and  accommodation.    If  he  is 
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too  blind  to  see  either  type  hold  your  fingers  before  his  eye,  and 
measure  the  greatest  distance  at  which  he  can  count  them.  If  he 
is  unable  to  see  the  fingers,  shade  his  eye,  and  throwing  light  into 
it,  see  if  he  has  perception  of  light.  If  a  patient  has  only  perception 
of  light,  the  observer  should,  by  means  of  the  ophthalmoscojDe-mirror 
in  a  dark  room,  throw  light  on  to  the  different  parts  of  his  fundus 
{projection)  to  see  if  all  are  equally  light-percipient. 

The  fields  of  vision  may  now  be  mapped  out  roughly  by  the 
fingers,  or  by  the  perimeter  for  white  and  colours.  Any  spots  of 
th^Jieldjn  which  the -object  used  is  not  seen  are  called  6v\o;^o//jrtiJp^. 
The  colour  vision  is  usually  investigated  by  coloured  wools. 

Intra-ocular  tension  may  be  estimated  by  the  fingers,  or  by 
instruments  called  tonometers  ;  the  former  is  the  usual  way,  and  is 
effected  by  directing  the  patient  to  look  down  on  the  ground,  and 
then  palpating  the  eyeball  through  the  upper  lid  with  both  index 
fingers.  Certain  degrees  of  tension  have  been  recognized,  the  firm, 
tense,  semifluctuating  feeling  of  the  normal  eye  being  taken  as  the 
mean  ( Tn) ;  these  degrees  are  denoted  according  to  the  amount  of 
increased  tension  +  1,  +2,  +  3,  or  of  diminished  tension  -1,-2,-13. 

I.  Diseases  of  the  eyelids  and  lachrymal  apparatus. 

OiLiARY  BLEPHARITIS  [Tijiea^tjirsi)  is  the  most  common  in- 
flammatory affection  of  the  lids ;  it  is  usually  chronic,  and  occurs 
especially  in  ill-fed,  dirty,  hypermetropic,  or  strumous  children. 
The  sympjtoms  are  redness  of  the  ciliary  border  of  the  lids,  and 
either  an  eczematous  condition  of  the  border,  or  more  commonly 
inflammation  and  vesication  of  the  hair  follicles  with  stunted  and 
mis2:)laced  eye-lashes,  followed  in  bad  cases  by  scarring  of  the  edge 
of  the  lid,  and  slight  eversion.  The  best  treatment  is  an  alkaline 
lotion,  as  sodium  bicarbonate  gr.  x.  adf^j.,  and  zinc  or  a  weak 
mercurial  ointment  ajiplied  along  the  edges  of  the  lids  night  and 
morning;  in  severe  cases  removal  of  the  lashes  and  j^ainting  the 
borders  of  the  lids  with  silver  nitrate  solution  is  advisable. 

The  eyelashes  may  be  the  seat  of  the  ]3ediculus  pubis,  giving  rise 
to  a  condition  which  may  simulate  ciliary  blepharitis  if  there  has 
been  much  irritation. 

Meibomian  cyst  {Chalazion)  is  the  most  common  form  of  tarsal 
tumour,  and  is  due  to  chronic  inflammation  of  the  fundus  of  a 
Meibomian  gland.  It  occurs  as  a  small,  hard,  painless  swelling, 
with  the  skin  of  the  lid  freely  moveable  over  it.  On  the  conjunctival 
surface  of  the  lid  there  is  usually  a  bluish-grey  discoloui^ed  spot, 
due  to  thinning  of  the  tissues.  A  crucial  incision  should  be  made 
through  this  spot,  and  the  semi-fluid  contents  evacuated  by  pressure 
or  by  a  small  spoon.  These  cysts  have  ug^yall,  are  generally  multiple, 
most  common  in  young  adults,  and  are  very  prone^tojup^llEatS' 
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^^EJ3JM^i>llJii9ll!d!l)  is  ^  localized  inflammation  of  the  cellular  tissue 
of  the  edge  of  the  lid  usually  ab<jut  an  eyelash,  but  sometimes  ,  in 
connection  with  the  duct  of  a  Meibomian  gland.  It  gives  rise  to 
throbbing  pain,  accompanied  by  swelling  and  oedema  of  the  lid  and 
conjunctiva ;  it  is  usually  succeeded  by  other  styes,  and  is  due  to 
some  dei:angemen.t .  of -the  general  healtli  or  error  of  refmcti^^  It 
quickly  disap})ears  on  evacuating  the  pus  when  i^resent,  or  on 
jmlling  out  the  Jiiulty.  lash . 

FoiiEiGX  BODY  beneath  the  upjjer  lid  is  frequently  met  with  and 
gives  rise  to  sharp  pain,  lachrymation  and  photophobia.  The 
treatment  is  eversion  of  the  up2)er  lid  and  removal  of  the  source  of 
irritation. 

S™^LEPHAE^^^  or  adherence  of  the  palpebral  conjunctiva  to  the 
ocuhy:^co.njui^^^  may  occur  owing  to  inflammation 

following  buTns^3^o_un^s,_and^^  u^^  . 

CoiVGENiTAL  MALFORMATIONS  of  the  lids  are,  ptosis  (drooping  of 
the  upper  lid),  ejricanthus  (a  fold  of  skin  stretching  across  the  inner 
canthus  and  concealing  the  caruncle),  and  coloboma  (a  deficiency  of 
part  of  the  lid). 

The  muscular  system  of  the  lids  may  be  affected  by  spasm 
of  the  orbicularis  palpebrarum  {blepharospasm),  paralysis  of  the 
orbicularis  giving  rise  to  inability  to  close  the  eye,  and  j^aralysis  of 
the  levator  palpebrae  producing  ptosis. 

IxvERSioJi  OF  the  eyelid  [Entropion)  is  jH'oduced  by  some 
I  affection  of  the  conjunctiva  or  tarsus,  or  by  spasm  of  the  palpebral 
portion  of  the  orbicularis  muscle.  The  most  frequent  result  of 
entropion  is  trichiasis  (turning  in  of  the  lashes)  giving  rise  to 
pannus,  ulceration  of  the  cornea,  &c. 

Eversion  of  the  eyelid  [Ectropion)  is  due  to  atroj^hy  of  the 
palpebral  portion  of  the  orbicularis  muscle,  to  swelling  of  the  con- 
junctiva, or  to  cicatricial  contraction.  Numerous  operations  have 
been  planned  for  ectro2:>ion  and  entropion  and  the  consequent  faulty 
position  of  the  lashes. 

The  LACHRYMAL  APPARATUS  consists  of  the  lachrymal  gland  and 
its  ducts  situated  at  the  upper  and  external  angle  of  the  orbit, 
and  the  drainage  system,  which  includes  the  puncta,  canaliculi, 
lachrymal  sac  and  nasal  duct.  The  lachrymal  gland  may  be  the  seat 
of  acute  or  chronic  inflammation,  and  may  also  be  affected  by 
hypertrophy,  or  sarcoma.  The  chief  lachrymal  troubles,  however, 
are  associated  with  the  drainage  system,  and  the  most  marked 
symptom  is  that  of  watery  eye  [cpriphora).  The  puncta  may  be 
everted  or  inverted  by  changes  in  the  lid,  or  contracted  from  in- 
flammation. The  canaliculi  may  be  narrowed  by  inflammatory 
changes  or  cicatrization  after  injury,  or  obstructed  by  cilia  and 
ioncretions.  The  entrance  of  the  canaliculi  into  the  sac  is  a  very 
'.ommon  place  for  stenosis.    The  laclirymal  sac  may  be  affected  by 
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inflammation  sj)reading  from  the  conjunctival  or  nasal  mucous  mem- 
brane. This  may  be  accompanied  by  stricture  of  the  nasal  duct,  and 
sometimes  gives  rise  to  a  collection  of  mucus  in  the  sac  [m  uvocelc), 
which  presents  as  a  fluctuating  swelling  near  the  inner  canthus. 
On  pressing  over  the  swelling  the  fluid  can  usually  be  forced  out 
through  the  puncta.  A  Jachrymal  abscess  often  follows  a  mucocele  ; 
the  symptoms  are  then  tense  swelling  and  redness  of  the  integu- 
ment in  the  neighbourhood  of  the  lachrymal  sac.  The  ti^catment 
for  stenosis  of  the  puncta  or  canaliculi  is  to  employ  probes  or 
electrolysis,  and  if  these  methods  fail,  to  slit  up  the  lower  canali- 
culus by  a  Weber's  knife,  removing  a  piece  of  the  conjunctiva  from 
the  inner  side  of  the  incision  with  scissors.  For  stenosis  of  the 
nasal  duct  probes  should  be  passed  to  dilate  it,  and  in  many  cases 
the  use  of  styles  for  some  time  is  advisable.  In  acute  inflammation 
of  the  sac  an  incision  should  be  made  from  the  outside  through 
the  swelling,  or  the  lower  canaliculus  should  be  slit  up,  and  the 
pus,  if  found,  evacuated  that  way  ;  the  sac  should  afterwards  be 
syringed  with  antiseptic  or  astringent  solutions. 

II.  Diseases  of  the  conjunctiva. 

Conjunctivitis  {Oj^hthalmia),  or  inflammation  of  the  conjunctiva, 
is  characterized  by  a  feeling  of  grittiness,  heat,  and  heaviness  of  the 
lids,  which  tend  to  stick  together  especially  at  night,  injection  of 
and  small  haemorrhages  from  the  posetenor  conjunctival  vessels, 
and  generally  discharge  from  the  eye. 

1.  Cataekhal  {muco-puruhnt)  CONJUNCTIVITIS  may  be  acute  or 
chronic ;  it  i:)resents  the  usual  symptoms  of  conjunctivitis  (see 
above),  and  is  often  accompanied  by  more  or  less  muco-pui'ulent 
discharge.  It  occurs  in  epidemics,  and  if  tlioro  is  much  discharge, 
is  contagious.  There  is  often  marked  enlargement  of  the  conjunc- 
tival follicles,  especially  of  the  lower  lid  [foUicuJar  conjunctivitis). 
Occasionally  the  discharge  is  ipore  plastic  in  nature,  adhering  to 
the  lids  {membraneous  conjunctivitis).  It  is  best  treated  by  slight 
astringents  (sulphate  of  zinc,  gr.  ii.  ad  f  §  j.),  or  antiseptic  lotions, 
as  boracic  acid  (gr.  x.  ad  f  §  j.),  and  by  ointments  placed  along  the 
edges  of  the  lids  to  prevent  their  sticking  together.  In  chronic 
cases  the  refraction  should  always  be  tested,  as  rjefraction- errors, 
e^ecially  hypermetropia,  may  produce  this  conditipn.  j 

2'.  PuEULENT  CONJUNCTIVITIS  is  an  acutc  affection  characterized  | 
by  the  severity  and  rapidity  of  its  onset.    It  is  microbic  in  origin, 
and  the  specific  organism  is  always  the  gonococcus.    It  may  be 
conveniently  divided  into  two  classes ; — 

I.  Adult  Furuhnt  Coyijunctivitis  [Gonorrhoeal  Ojjhtjudmia),  the 
more  serious  affection,  is  due  to  actual  contagion  with  the  virus, 
and  usually  first  affects  only  one  eye.    The  period  of  iiicubation 
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maj^bejonlx  a  few  hours.  The  lids  at  first  are  red  and  oodematoiis ; 
tTie  conjunctiva  is  much  swollen  and  infiltrated  with  serum 
(chemosis),  and  the  discharge  is  serous  in  nature.  After  two  or 
three  days  the  serous  discharge  changes  to  a  very  copious  discharge 
of  thick  pus.  Th^^rea^^^jiger^f  the  condition  is  not  soon  relieved 
by  energetic  treatment,  js_infiltration  of  the  cornea,  giving  rise 
to  a  perF(jr:iting  ulcer  jind  subsequent  loss  of  the  eye  for  useful 

II.  Infantile  Purulent  Conjunctivitis  [Ophthalmia  neonatorum) 
occurs  in  newborn  children  generally  on  the  thiroLday  after  birth. 
It  affects  as  a  rule  both  eyes,  and  is  due  to  inoculation  from  the 
vaginal  discharges  oflihe  mother ;  to  avoid  this  risk  every  child's 
eyes  should  be  thoroughly  washed  immediately  after  birth  with  an 
antiseptic  solution  (silver  nitrate,  gr.  ii.  ad  f  B  j-)-  The  symptoms 
are  similar  but  not  so  severe  as  in  the  adult,  and  the  cornea  is  not 
so  likely  to  become  involved.  The  chief  complications  are  corneal 
ulcers,  leukoma  adherens,  anterior  polar  cataract,  and  panophthal- 
mitis followed  by  shrinking  of  the  globe. 

The  treatment  must  be  directed  chiefly  to  washing  away  the  dis- 
charge. For  this  j)urpose  the  eye  should  be  thoroTighly  syringed 
ov  washed  with  a  lotion  of  corrosive  sublimate  (l^to  (),QQO)  or  of 
weak  nitrate  of  silver  every  hour  during  the  day,  and  as  frequently 
as  possible  at  night,  being  careful  to  allow  sufiicient  sleep.  The 
lid  should  be  everted  once  a  day  if  possible  and  painted  with  silver 
nitrate  solution  (gr.  x.  to  Jj.)  and,  if  practicable,  ice-pads  applied 
to'lhe  lids.  '  This  treatment  should  be  continued  as  long  as  the 
discharge  continues  purulent.  Ulceration  of  the  cornea  should  be 
treated  energetically  by  the  actual  cautery  or  solid  nitrate  of  silver. 
If  only  one  eye  is  affected,  the  rule  in  the  adult,  the  opposite  eye 
should  be  covered  if  possible  by  a  watch-glass  shade  to  prevent 
inoculation. 

3.  Membraneous  {diphtheritic)  conjunctivitis  is  the  most 
serious  and  virulent  form  of  ophthalmia,  and  an  eye  inay  bo 
destroyed  by  it  in  twenty-four  hours.  It  is  marked  by  great  pain 
anH  excessive  brawniness  and  stiffness  of  the  lids  owing  to  the 
plastic  infiltration  of  the  mucous  and  submucous  surfaces.  The 
palpebral  conjunctiva  is  covered  by  a  smooth  grey  membrane,  and 
if  this  is  stripped  off,  the  surface  still  remains  grey.  The  mem- 
brane lasts  from  6  to  10  days,  and  is  then  followed  by  purulent 
conjunctivitis.  Treatment. — At  first  antiseptic  lotions  and  warm 
fomentations,  and  then  the  usual  treatment  for  purulent  con- 
junctivitis. In  two  cases  lately  under  my  care  the  membrane 
rapidly  disappeared,  without  being  followed  by  purulent  con- 
junctivitis after  the  sirbcutanequs  injection  of  diphtheria  anti- 
toxin. 

"4.  Granular  conjunctivitis  [Trachoma)  derives  its  name  from 
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the  presence  on  the  palpebral  conjunctiva,  especially  near  the 
fornix  of  the  upper  lid,  of  greyish  raised  bodies  about  the  size  of  a 
pin's  head.  It  may  be  acute  or  chronic,  and  occurs  at  all  ages  except 
in  very  young  children.    It  is  especially  common  in  those  subjected 
to  bad  hygienic  siuToundings ;   hence  its  frequency  in  insanitary 
schools,  marshy  districts,  and  overcrowded  camps.    Tlie  acute  form 
is  rare  in  England  and  is  accompanied  usually  by  a  muco-purulent 
discharge  which  generally  absorbs  the  granulations  and  so  cures  the 
disease.    In  the  chronic  form  the  symptoms  are  a  heavy  look  of  the 
lids,  irritable  eyes,  and  at  times  a  muco-puiTilent  discharge.  The 
muco-purulent  discharge  depends  more  upon  the  condition  of  the 
conjunctiva  than  on  the  presence  of  the  granulations.    The  disease 
is  probably  only  contagious  dming  the  continuance  of  the  discharge. 
The  granulations  often  affect  the  submucous  tissue,  giving  rise  to 
scarring.    Pathology. — There  are  two  views  as  to  the  nature  of  the 
granules:   1.  That  they  are  due  to  hypertrophy  of  the  lymj^h- 
follicles  of  the  conjunctiva ;  and,  2,  that  they  are  new  growths. 
The  disease  is  believed  by  some  to  depend  upon  the  presence  of  a 
specific  micro-organism.    It  may  be  complicated  by  j^annus,  ulcers 
of  the  cornea,  entropion,  trichiasis,  &c.    Treatment. — In  the  acute 
form  antiseptic  lotions  should  be  employed.    In  the  chronic  form, 
with  muco-pui'ulent  discharge,  paint  the  inside  of  the  lids  once  a 
day  with  silver  nitrate  solution  (gr.  x.  to  5j.),  and  order  an 
astringent  lotion,  as  zinc  sulphate  (gr.  ii.  to  3j.),  to  be  dropped 
into  the  eye  two  or  three  times  a  day.    If  there  be  no  discharge, 
touch  the  granulations  lightly  two  or  three  times  a  week  with  a 
crystal  of  coi^per  sulphate.    During  the  discharge  stage  the  patient 
should  be  isolated. 

5.  Phlyctenular  conjunctivitis  is  met  with  very  frequently, 
and  is  characterized  by  the  presence  on  the  ocular  conjunctiva  or 
on  the  anterior  surface  of  the  cornea  of  one  or  more  papules  or 
pustules  surrounded  by  a  limited  vascular  zone.  It  is  extremely 
common  in  young  children,  especially  if  strumous.  Photophobia 
or  lid-spasm  may  be  present.  The  treatment  is  chiefly  dietetic  with 
the  local  application  of  yellow  mercuric  oxide  ointment  (gr.  iv. 
ad  Bj.). 

Pinguecula  is  a  yellowish  elevation,  not  containing  fat,  of 
thickened  conjunctiva  and  subconjunctival  tissue  near  the  inner  or 
outer  edge  of  the  cornea. 

Pterygium  is  a  triangular  thickened  piece  of  the  ocular  con- 
junctiva, with  its  apex  at  the  margin  of  or  on  the  cornea.  It  is 
especially  found  in  people  who  have  been  in  the  tropics.  If  it 
invades  the  cornea  to  any  great  extent  it  may  be  dissected  off 
and  the  apex  stitched  back  on  the  conjunctiva. 

Wounds  of  the  conjunctiva  heal  well,  and  if  extensive  ought  to  be 
stitched  up. 
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III.  Diseases  of  the  cornea  and  sclerotic. 

Keratitis,  or  inflammation  of  the  cornea,  is  characterized,  as  a 
rule,  by  pain,  photophobia,  lachrymation,  impairment  of  vision, 
pink  circmncorneal  vascular  zone,  and  want  of  natural  transparency 
oFtlie  cornea.  It  may  be  divided  by  its  position  into  1,  superficial; 
2,  interstitial ;  and  13,  posterior  or  punctate. 

1.  Superficial  keratitis  is  usually  produced  by  irritation  due 
to  roughness  or  insufficient  protection  of  the  lids.  The  condition  is 
often  vascular  lis).  A  very  painful  form  is  accompanied  by 
numerous  small  vesicles  [herpes  of  the  cornea).  The  treatment  con- 
sists in  the  removal  of  the  irritant,  and  in  the  application  of  seda- 
tive lotions  of  opium,  belladonna,  &c.  In  obstinate  cases  of  pannus 
the  operation  of  peritomy  (removal  of  a  ring  of  conjunctiva  round 
the  corneal  periphery  so  as  to  cut  off  the  superficial  blood  supply  to 
the  cornea)  may  be  jDcrformed. 

Corneal  ulcer  is  a  loss  of  substance  due  to  limited  inflammation 
of  the  corneal  tissue.  It  is  described  here  under  superficial  keratitis 
because  it  usually  begins  in  the  superficial  or  epithelial  part  of  the 
cornea.  Sometimes  from  the  commencement  it  affects  the  corneal 
tissue  proper,  and  is  then  generally  produced  by  a  limited  collec- 
tion of  pus  in  the  lamellae  of  the  cornea.  (flJ2scess_gr_ov^x).  A  corneal 
ulcer  may  be  {a)  simple,  or  (/>)  infective,  and  in  either  case  may  be 
central  or  peripheral,  acute  or  chronic. 

(«)  The  sijnj^ejjlcer  maybe  due  to  a  phlyctenule,  injury,  or  other 
cause,  and  is  best  treated  when  acute  by  atroi^ine  drops,  unless 
it  be  deep  and  peripheral,  when  eserine  or  pilocarpine  drops  are 
to  be  preferred.  When  chronic,  an  ointment  of  yellow  mercuric 
oxide  (gr.  ij. — xv.  to  vaseline  ^j.)  should  be  placed  in  the  eye 
once  or  twice  a  day,  and  massage  employed  to  the  surface  of  the 
closed  lid. 

[h)  The  i iifj!St2]^.§^\'Js^'^^  tends  to  sj)readjrapidly  at  its  edges  and 
also  in  depth;  it  is  often  accompanied  by  hjipopjjoj/  (pus  in  the 
anterior  chamber)  and  then  is  generally  microbic  in  origin.  The 
best  treatment  is  the  a^ctual  cautery  or  solid  nitrate  of  silver  applied 
to  the  edges  and  base ;  the  evacuation  of  the  pus  in  an  adult  by 
tapping  the  anterior  chamber  from  below  ;  and  the  local  application 
3f  belladonna  or  atropine. 

2.  Interstitial  keratitis  is  usually  associated  with  congeni- 
;al_syphilis,  sometimes  with  struma,'  and  occasionally  with  acquired 
lyphilis.  The  whole  cornea  undergoes  a  subacute  or  chronic 
nflamniation ;  it  at  first  looks  steamy  and  then  patchy  and  like 
^round_ glass  ;  the  patches  usually  become  vascular  [salmon  'patches), 
)ut  there  is  no  tendency  as  a  rule  to  superficial  ulceration  or 
uppuration.    After  some  months  the  eye  begins  to  clear  up  under 
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treatment  even  in  very  bad  and  apparently  hopeless  cases.  Though 
as  a  rule  one  eye  is  attacked  first,  the  other  after  a  few  weeks  or 
months  generally  becomes  affected.  The  usual  age  is  between  five 
and  sixteen.  The  attendant  a)raj)l:catioi(S  are  iiitis,  secondary 
glaucoma,  uveitis,  and  in  ver}^  bad  cases  shrinking  of  the  eyeball. 
After  an  attack  there  are  to  be  found  generally  nebulfB^  in  the  cornea 
and  always  the  remains,  at  the  corneal  perij^hery,  of  the  vessels  of 
inflammation.  The  treatment  is  the  administration  of  small  doses 
of  mercury  over  a  long  period,  or  iron  tonics,  and  locally  atropine 
and  yellow  oxide  of  mercury  ointment. 

3.  Keratitis  punctata  is  probably  never  present  without 
disease  of  the  uveal  tract  (page  504).  It  is  characterized  by  the 
presence  of  dots  of  different  sizes  on  the  epithelium  of  Descemet's 
membrane.  These  are  generally  arranged  in  the  lower  half  of  the 
cornea  in  the  shape  of  a  conical  bullet  with  the  apex  upwards. 
The  dots  may  be  proliferations  of  the  posterior  corneal  epithelial 
cells,  or  granules  deposited  on  the  epithelium  lining  Descemet's 
membrane. 

The  results  of  keratitis  are  often  to  be  found  in  the  corneal 
tissue  as  small  branching  lines  (remains  of  vessels),  greyish 
opacities  {itrhnla),  and  dense  opaque  white  patches  [h^ijJixmuMs). 
The  use  of  lead  lotion  in  keratitis  is  especially,  pi:one  to  give  rise 
to  leukomata,  and  should  therefore  never  be  used  in  this  disease. 
In  cases  of  perforating  ulcer,  the  iris  may  become  adherent  to  the 
cornea,  a  condition  known  as  antenar^nechia,  or  if  the  corneal 
scar  is  white,  as  leiihoma  adherensr~The  other  results  which  may 
occur  are  conical  cornea,  and  bulging  of  the  cornea  and  sclerotic 
[anterior  stapliyJorna). 

Conical  cornea  {keratccoi/us)  is  a  bulging  of  the  central  portion 
of  the  cornea.  It  generally  occurs  in  females,  and  is  due  to 
defective  nutrition  of  the  corneal  tissue.  It  may  follow  an  ulcer, 
especially  if  central.  Operative  procedures,  as  iridectomy,  trephin- 
ing the  cornea,  or  paracentesis,  rarely,  do  any  good.  The  vision 
may  be  improved  by  concave  or  stenopaic  glasses. 

Foreign  bodies  on  the  cornea  should  be  removed  as  soon  as 
possible.  Anaesthesia  of  the  cornea  should  first  be  obtained  by 
dropping  4  %  cocaine  solution  three  times  into  the  eye  at  intervals 
of  five  minutes.  The  patient  being  seated  in  a  chair  facing  the 
light,  the  operator  stands  behind  the  patient  and  with  the  fingers 
of  the  left  hand  separates  the  lids,  at  the  same  time  pressing  on 
the  eyeball  to  steady  it.  Then  with  a  spud  or  needle  held  in  the 
right  hand  the  foreign  body  should  be  lifted  off  or  picked  out  of 
the  corneal  tissue. 

Scleritis  [epischritis)  or  inflammation  of  the  scleral  tissue,  is 
accompanied  by  a  circumscribed  reddish-purple  patch  of  vascular 
congestion  about  2  to  3  mm.  from  the  corneal  margin,  generally  on 
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the  outer  side.  It  may  last  for  some  mouths,  and  often  relapses ; 
the  pain  and  tenderness  vary  much  in  intensity,  and  in  severe 
cases  keratitis  and  iritis  may  be  present.  It  is  more  common  in 
women  than  men,  and  affects  especially  those  of  the  rheumatic  and 
strumous  diathesis,  or  patients  with  a  syphilitic  taint.  The  best 
modes  of  treatment  are  warm  fomentations  of  opium,  leeches, 
massage,  belladonna  and  atropine  if  iritis  is  suspected,  and  general 
constitutional  remedies. 

Wounds  of  this  region  may  be  divided  into  {a)  corneal,  {h)  scleral, 
and  (c)  sclero' corneal.  [a)  Corneal  ■wounds,  unless  implicating 
the  lens  or  iris,  generally  heal  quickly.  {h)  Scieral  wounds 
more  than  }  inch  behind  the  sclero-corneal  junction,  if  small  and 
unaccompanied  by  the  presence  of  a  foreign  body  in  the  eye, 
may  be  stitched  up,  or  the  conjunctiva  stitched  over  them,  and 
then  treated  by  ice-pads  to  allay  inflammation.  (r)  Sclero- 
corneal  ivounds  are  the  most  dangerous,  owing  to  the  great 
risk  of  sympathetic  inflammation,  and  demand  great  judgment 
in  saving  the  eye ;  in  most  cases  the  eye  ought  to  be  excised, 
especially  if  the  lens  is  injured. 

IV.  Diseases  of  the  uveal  tract. 

The  UVEAL  thact  comprises  the  iris,  ciliary  body  and  choroid, 
and  though  disease  may  be  limited  to  one  part,  there  is  always  a 
tendency  for  it  to  spread  through  the  whole  tract. 

Iritis  or  inflammation  of  the  iris  may  be  acute,  subacute, 
or  chronic.  The  usual  symptoms  of  a  case  of  acute  or  subacute 
iritis  are — pain  and  tenderness  along  the  ophthalmic  division  of  the 
fifth  nerve,  dimness  of  sight,  lachrymation,  injection  of  the 
episcleral  vessels  giving  rise  to  a  pink  circumcorneal  zone,  and 
occasionally  photophobia.  The  iris  is  didl,  and  discoloured,  e.g.  a 
blue  iris  becomes  green,  the  pupil  is  sluggish,  contracted,  generally 
iri^gular  owing  to  adhesions  to  the  anterior  capsule  of  the  lens 
[posterior  si/nechict),  and  acts  badly  or  not  at  all  to  atropine.  In 
chronic  iritis  there  may  be  no  symptoms  except  irregularity  of 
pupil,  dimness  of  vision,  and  at  times  pain.  Iritis  is  especially 
likely  to  occur  in  patients  suffering  from  syphilis,  rheumatism,  or 
goutj  it  may  also  have  a  tra^jmatic  origin,  or  be  secondary  to 
inflammations  of  the  cornea,  sclerotic,  or  the  other  parts  of  the  uveal 
tract.  The  iritis  assjg.ciated  with  sijphilis  is  often  syminetrical,  and 
genera  11}^  accompanied  by  gTeat  oflusion  of  lymph  in  the  neighbour- 
hood of  the  pupil.  Iritis  in  rhrinnat'i-  patients  is  usually  very 
pjihiful,  and  differs  as  a  rule  from  the  syphilitic  variety  in  its  great 
tendency  to  recm*.  It  is  esjiecially  liable  to  attack  those  of  the 
rheumatic^^athesis  if  suffering  from  prolonged  gonorrhceal  dis- 
charge.    In  (jouty  subjects  there  may  be  a  very  insidious  form 
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[quiet  iritis).  The  local  treatment  is  first  directed  to  obtaining 
dilatation  of  the  pupil  by  atropine  or  atropine  and  cocaine  com- 
bined; if  there  is  much  congestion  of  the  conjunctival  vessels  and 
j)ain,  it  is  well  to  apply  one  or  two  leeches  or  a  small  blister  to 
the  temporal  region  about  one  inch  from  the  external  canthus. 

The  general  treatment  is  that  applicable 
to  the  diathesis  of  the  patient,  but  a 
mild  course  of  mercury  is  by  some 
always  prescribed  in  acute  iritis. 

The  chief  traumatic  affections 
of  the  iris  are  blood  in  the  anterior 
chamber  {/iJll'Il^J-U^^)^  mydriasis  (due 
to  paralysis  of  the  sphincter  pupilke), 
tremulous  irig  (generally  due  to  dis- 
location of  the  lens),  rupture  of  the  ciliary  border  of  the  iris 
{eoreflialysis),  a  rent  in  the  pupillary  border,  and  prolapse  of  the 
iris  after  a  perforating  wound. 

The  congenital  abnormalities  are  difference  in  colour  in  both 


Spring  eye-speculum. 


irides, 


^ularity  in  shape  and  position  of  pupil,  multiple  pupils 


[f)olyc.oria),  remains  of  pupillary 
membrane,  deficiency  of  jiart 
of  iris  {co/ohoiiia),  and  absence 
of  uii-^{iri(l;'r('jii  ;a).  In  coloboma 
the  deficiency  is  generally  down- 
wards and  inwards,  and  is  often 
combined  with  a  similar  condi- 
tion of  the  choroid. 

Iridectomy. — This  opera- 
tion may  be  performed  [a)  to 
improve  the  sight  in  cases  of 
corneal  oj^acity,  anterior  polar 
cataract  and  lamellar  cataract, 
(&)  as  a  remedial  measure  in 
glaucoma,  relapsing  iritis,  and 
comj)lete  posterior  synechia,  and 
((•)  in  cataract  extraction. 

Operation. — Place  the  patient 
in  a  recumbent  posture  and 
induce  general  anaesthesia,  preferably  by  chloroform,  or  local 
anaesthesia,  by  means  of  cocaine  (4%).  Standing  behind  the 
patient's  head  introduce  the  spring  speculum  (Fig.  238) ;  fix  the 
conjunctiva  near  the  cornea  with  fixation-forceps  opposite  the  place 
selected  for  the  coloboma.  Pass  the  keratome  by  pressure  perpen  - 
dicularly  through  the  cornea  (Fig.  239),  and  then  lowering  its 
handle  press  the  blade  into  the  anterior  chamber  parallel  to  the 
iris ;  now  lower  the  handle  still  more  till  the  point  nearly  touches 


Fig.  239. — Showing  speculum  in  eye, 
fixation-forceps  in  position,  and  the 
keratome  passed  into  the  anterior 
chamber  in  the  operation  of  iridec- 
tomy downwards  and  inwards. 
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the  posterior  surface  of  the  cornea  and  then  slowly  withdraw  the 
keratome.  Give  the  fixation -forceps  to  an  assistant  to  gently 
depress  the  eye ;  pass  through  the  wound  the  iridectomy  forceps 
closed  with  the  points  dkectod  towards  the  posterior  surface  of  the 
cornea,  oj^en  the  forceps,  seize  the  pupillary  border  of  the  iris, 
slowl}^  draw  it  out,  and  snij)  it  off  with  the  scissors  either  parallel 
to  the  wound,  or  at  right  angles  to  the  wound  across  the  cornea. 
Carefully  return  the  edges  of  the  coloboma  with  a  curette  (Fig.  240), 
and  bandage  up  the  eye.  In  iridectomy  for  glaucoma  it  is  the  rule 
toin£^  a^larg'o  corneal  incision  {anost  operators  preferring  a 
Crraefe^knif e ]j  and  to  remove  the  iris  up  to  tha  ciliary  border. 
"l^CLiTis,  or  inflammation  of  the  ciliary  body,  rarely  occurs  with- 
out other  parts  of  the  uveal  tract  being  involved.  The  symptoms 
are  circum corneal  zone  of  redness,  j^ain  and  tenderness  in  the 
ciliary  region,  pain  on  accommodating,  and  often  hypopyon  and 
vitreous  oi)acities.    It  is  best  treated  by  atropine  and  leeches. 

Choroiditis,  except  as  part  of  a  more  general  inflammation,  is 
rarely  accompanied  by  external  signs  or  severe  pain.  OplithaJmo- 
scopieallij  there  may  be,  if  recent,  soft  yellowish-white  exudation 


Fig.  240.— Curette. 


patches  either  at  the  yellow  spot  or  elsewhere ;  these  patches  on 
clearing  up  leave  as  a  rule  ati'ophy  of  the  choroid,  showing  the 
white  sclerotic  through,  with  the  edges  bordered  by  disturbance  j)f 
l^^gment.  The  atrojAic  patches  may  be  ringed,  diffused,  or 
imnctate,  and  if_^  due  to  hamiorrhage  from  the  choroidal  x^ssels 
are  generally  large  and  deeply  pigmented.  The  retinal  vessels 
always  pass  over  these  patches  of  choroiditis.  Vision  is  as  a 
rule  diminished,  but  not  always.  The  usual  causes  are  s^j^hilis 
(acquired  and  congenital),  myopia,  tubercle  and  hsemorrhagg^.  In 
syphilitic  cases  mercurial  treatment  should  be  continued  for  a 
lengthened  period. 

Uveitis,  or  general  inflammation  of  the  uveal  tract,  commonly 
starts  in  the  ciliary  body,  and  is  characterized  by  the  chief  symptoms 
of  iritis,  cyclitis,  and  choroiditis.  It  may  be  divided  into  (1),  puru- 
lent, and  (2),  plastic. 

1.  Purulent  uveitis  {panophthahnitis)  has  usually  a  traumatic 
origin,  but  may  occur  in  pyaemia  and  in  old  blind  eyes.  The 
symptoms  are  extreme  pain,  acute  congestion  and  oedema  of  the 
lids  and  conjunctiva,  and  after  a  few  days,  if  the  media  are  trans- 
parent enough,  a  yellowish  reflex,  due,  as  a  rule,  to  suppuration 
in  the  vitreous.  The  usual  course  is  for  the  inflammation  to  affect 
the  whole  interior  of  the   eye,    and   afterwards   the  extrinsic 
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muscles  and  Tenon's  capsule.  The  treatment  is  either  immediate 
enucleation,  or  incisions  into  the  eyeball  to  allow  free  vent  to 
the  pus.  Meningitis  has  occasionally  followed  enucleation  in 
these  cases. 

2.  Plastic  uveitis  is  characterized  by  a  great  tendency  to 
deposition  of  lymph,  and  may  be  divided  into  Acute  and  Chronic. 

[a)  Acute  plastic  uveitis  {Sympathetic  Inflammation  or  Sympyathetic 
Ophthalmia)  is  set  up  in  one  eye  by  morbid  changes  usually  the 
result  of  a  wound  of  the  other  eye.  The  injured  eye  is  called  the 
"exciting,"  and  the  other  the  "sympathizing  eye."  It  occurs 
usually  from  six  weeks  to  three  months  after  injury.  It.is^piLe- 
ceded  as  a  rule  by  a  condition  known  as  "  Sympathetic  Irritation," 
characterized  by  lachrymation,  photophobia,  dimness  of  sight, 
oscillations  of  the  pupil  and  frontal  neuralgia.  The  symptoms  are 
impaired  vision,  circumcorneal  zone,  keratitis  punctata,  deep  anterior 
chamber,  iritis,  papillo -retinitis,  and  opacities  in  the  vitreous. 
These  symptoms  are  followed  by  thickening  and  vascularization  of 
the  iris,  occlusion  of  the  pupil  by  lymph,  shallow  anterior  chamber, 
diminished  tension,  shrinking  of  the  vitreous,  detachment  of  the 
retina,  &c.  The  prognosis  is  very  unfavourable,  as  only  in  a  few 
cases  the  changes  stop  short  of  actual  loss  of  the  eye  for  useful 
vision,  and  it  must  always  be  remembered  that  the  sy^mpathizing  eye 
suffers  as  a  rule  more  severely  than  the  exciting.  The  nature  of 
the  disease  is  probably  a  microbic  inflammation  spreading  from  the 
exciting  eye  by  the  optic  nerves  and  chiasma  to  the  sympathizing 
eye.  The  treatment  consists  in  confinement  to  a  dark  room, 
goggles,  atropine,  leeches  and  mercury.  If^  the  exciting  eye  is 
quite  blind  it  should  be  excised,  but  if  it  has  useful  vision  it  should 
be  saved. 

{h)  Chronic  p)lastic  uveitis  occurs  as  a  rule  in  strumous  and 
syphilitic  patients.  The  disease  progresses  like  "Sympathetic 
Inflammation,"  but  is  more  chronic ;  it  usually  affects  both  eyes  at 
intervals,  and  often  passes  on  to  complete  blindness.  In  young 
children  plastic  uveitis  may  produce  a  condition  called  pjseudo- 
glioma,''  which  may  be  diagnosed  as  a  rule  from  glioma  by 
discoloration  and  adhesion  of  the  iris,  minus  tension,  &c.  A  less 
severe  and  more  common  form  of  chronic  plastic  uveitis  may  be 
called  Anterior  Uveitis  (serous  iritis)  from  its  affecting  the  anterior 
part  of  the  uveal  tract.  It  is  characterized  by  keratitis  punctata 
(page  500),  deep  anterior  chamber,  often  dilatation  of  the  pupil, 
increased  tension,  and  the  usual  symptoms  of  iritis  and  cyclitis, 
accompanied  frequently  by  a  few  peripheral  choroidal  changes,  and 
small  vitreous  opacities.  It  is  generally  found  in  young  adults, 
especially  women,  and  is  often  associated  with  gout,  rheumatism, 
and  struma.  The  treatment  is  complete  rest  for  the  eyes,  and 
atropine  drops  with  careful  watching  of  tension. 
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The  Uveal  trad  may  be  affected  in  any  part  by  sarcoma  (generally 
melanotic),  the  usual  primary  ocular  seat  of  sarcoma  being  the 
cTIiary"body  or  the  choroid. 

V.  Diseases  of  the  criistalline  lens. 

Cataract  is  the  name  applied  to  an  opacity,  complete  or  partial, 
of  the  lens  or  capsule,  and  is  duo  to  structural  changes.  Cataracts 
may  be  divided  into  Itard  soft,  according  to  their  consistency,  and 
tKisjisually  depends  on  age,  as  below  thirty-five  they  are  all  "  soft." 
TEey  are  called  primafji  when  independent  of  any  other  ocular 
affection,  and  secjuKlartj  when  following  some  other  disease,  as 
glaucoma,  intra-ocular  tumour,  &c.  Though  all  cataracts  at  first 
are  incomplete  or  partial,  yet  it  is  advisable  to  make  a  division  into 
(fj  complete  (including  those  that  in  time  tend  to  become  complete), 
1  and  (2)  partial  (those  that  do  not,  as  a  rule,  tend  to  become 
complete). 

(1)  Complete  cataracts  are  usually  senile  or  hard,  and  are 
called,  "according  to  their  seat  of  origin,  nuclear  or  cortical. 
Nuclear  cataracts  are  characterized  by  an  opacity  at  the  nucleus 
oTthe  lens  ;  they  are  often  amber  in  colour  and  mostly  hard,  excej^t 

i  sometimes  in  diabetes ;  cortical  cataracts,  which  are  the  more 
,  common,  begin  as  flakes  or  streaks  radiating  from  the  axis  of  the 
I  lens.    Congenital  cataract  may  occur  as  a  general  opacity  of  the 
lens ;  and  it  is  usually  binocular.     A  complete  cataract  may 
degenerate  and  its  cortex  become  fluid  {Morgaguian  (Jatarad). 

(2)  Partial  cataracts  include  [a)  lamellar,  {Ji)  anterior  polar, 
and  (c)  posterior  j^olar. 

{a)  cellar ^zsnyjm^  is  either  congenital  or  forms  in 

early  life;  it  is  generally  associated  with  a  history  of  infantile 
convulsions,  and  with  a  deficiency  of  the  enamel  of  the  teeth.  The 
opacity  is  situated  as  a  shell  between  the  nucleus  and  cortex,  which 
are  both  clear.    It  is  usually  symmetrical. 

{h)  Anterior  jjolar  {j[}yramidal)_catarart  is  a  small  dense  white 
central  opacity  on  the  anterior  capsnle  of  the  lens,  often  due  to 
perforation  of  the  cornea  in  early  life,  and  as  a  rule  associated 
with  corneal  nebula. 

(c)  Posterior  -polar  farad  is  situated  at  the  j^osterior  pole  of  the 
lens.  ^TKe  opacity  is  generally  in  radiating  spokes,  and  is  often 
accompanied  by  disease  of  the  vitreous  or  choroid. 

Diagnosis. — ^When  a  cataract  is  complete  it  looks  white,  amber, 
or  grey,  and  may  be  seen  best  by  dilating  the  pupil,  and  examining 
by  focal  light.  When  incomplete  and  cortical  the  strise  may  be 
seen  by  oblique  illumination  if  the  jDupil  is  dilated,  or  by  throwing 
light  into  the  eye  by  the  ophthalmoscopic  mirror  (preferably  a  plane 
mirror),  when  the  striae  will  aj^pear  as  black  lines. 
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The  subjective  symptoms  in  incipient  cataract  are  failing  vision, 
black  fixed  spots  or  lines  before  the  eyes,  ability  to  see  better  in  the 
dark  due  to  dilatation  of  the  pupil,  myopia,  and  sometimes  mono- 
cular diplojna  or  polyopia. 

Treatment. — In  incipient  senile  cataract,  especially  of  the  nuclear 
variety,  weak  atropine  (gr.  h  to  gr.  j.  to  drops  will  often 

temporarily  improve  the  sight,  and  may  be  ordered  with  caution. 


Fig.  241. — Showing  speculum  in  eye,  fixation-forceps,  and  Graefe's  knife  in 
position  for  performing  fiap  section  in  cataract  extraction.  The  Une  of  flap 
is  also  shown  dotted. 

The  operations  for  removal  of  the  lens  are  of  two  kinds,  namely 
(a)  extradwn,  and  {h)  discission ;  extraction  is  always  preferable  in 
hard  cataracts,  and  sometimes  in  soft,  esj)ecially  in  adults.  It  is  of 
course  necessary  before  proceeding  to  operation  that  the  condition 
of  the  eye  be  satisfactory  as  far  as  the  lids,  conjunctiva  and 
lachrymal  apparatus  are  concerned,  and  that  there  is  good  percep- 
tion and  projection  of  light.    The  tests  for  the  perception  and 


projection  of  light  should  never  be  omitted,  since,  if  the  eye  is  blind 
or  the  fundus  is  seriously  diseased,  the  removal  of  the  cataract 
would  be  useless  and  unjustifiable.  In  senile  cataract  it  is  usual 
to  wait  till  the  vision  of  one  eye  is  reduced  to  mere  perception  of 
light,  and  the  vision  of  the  other  is  insufficient  to  allow  the  patient 
to  follow  his  occupation.  The  general  health  of  the  patient  must 
also  be  investigated,  as  senile  cataract  may  be  associated  with  gout, 
glycosuria,  albuminuria,  and  arterial  disease. 

{a)  The  extraction  operations  are  numerous,  but  the  only  one 


Fig.  242.— Cystitome. 
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described  here  will  be  the  3  millimetre  flap  operation ,  which  may  be 
performed  with  or  without  iridectomy. 

Operation. — The  first  steps  are  as  in  oi:)eration  for  iridectomy  (see 
p.  502).  After  the  introduction  of  the  spring  speculum,  fix  the  eye 
by  seizing  the  conjunctiva  with  fixation  forceps  immediately  beneath 
the  cornea,  pass  the  point  of  a  Graefe's  knife  through  the  margin 


Fig.  243. — Showing  the  lens  presenting  in  the  wound  from  pressure  by 
the  spoon  during  the  operation  of  extraction. 

of  the  cornea  at  the  outer  extremity  of  a  horizontal  line  3  milli- 
metres beneath  the  summit  of  the  cornea  (Fig.  241),  and  direct 
it  carefully  across  the  anterior  chamber  to  the  inner  corneal  end  of 
the  above  horizontal  line ;  complete  the  incision  in  the  corneal 
margin  above  by  slow  to  and  fro  upward  movements  of  the  knife. 
An  iridectomy  uj) wards  is  now  performed  if  required  (see  p.  502). 
Fixing  the  eye,  pass  a  cystitome  (Fig.  242)  through  the  wound  and 


Fig.  244.— Stop-needle. 


divide  the  anterior  capsule  of  the  lens  by  horizontal  incisions. 
Il»niw'  the  eye  now  slightly  downwards,  and  apply  moderate 
pressure  by  a  curette  (Fig.  240)  or  spoon  below  the  lower  border  of 
the  cornea  till  the  upper  edge  of  the  lens  presents  in  the  wound  (see 
Fig.  243)  and  the  lens  is  gradually  delivered.  The  speculum  may 
now  be  removed  and  the  lids  closed  for  a  brief  time,  after  which 
any  soft  matter  is  extracted  by  pressure  applied  to  the  lower  surface 
of  the  cornea  with  a  curette.  The  iris  is  now  carefully  replaced  by 
the  curette,  and  both  eyes  bandaged  up.  The  after-treatment 
consists  in  keeping  the  eyes  bandaged  for  about  a  week,  removing 
the  bandages  and  washing  the  lids  gently  every  day.    If  there  are 
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any  signs  of  iritis,  characterized  by  pain  and  swelling  of  the  lids, 
atropine  and  leeches  must  be  prescribed  ;  if  the  corneal  wound 
suppurates  it  should  be  cauterized  or  dusted  with  iodoform.  The 
other  complications  are  prolaj^se  of  the  iris,  intraocular  haemorrhage 
and  panophthalmitis.  After  two  months  the  vision  should  be  tried 
for  glasses,  and  if  there  is  much  membrane  left  in  the  pupillary 
area,  producing  unsatisfactory  vision,  a  sccondari/  operation  must  be 
performed.  This  is  done,  the  eye  being  under  atropine  and  cocaine, 
by  passing  a  needle  (Fig.  244)  through  the  periphery  of  the  cornea 
and  breaking  up  the  membrane. 

{h)  The  discission  or  needling  operation  for  soft  cataract. — Place 
the  patient  in  the  recumbent  position  and  induce  local  ancosthesia 
by  cocaine,  or  if  the  patient  be  nervous  or  a  young  child  give 
chloroform.  The  pupil  must  be  fully  dilated  beforehand  by 
atropine.  Standing  behind  the  patient's  head,  introduce  the  spring 
speculum  (Fig.  238),  fix  the  globe,  and  pass  a  sharp,  straight  stop- 
needle  (Fig.  244)  through  the  periphery  of  the  cornea  into  the  anterior 
chamber.  Push  the  needle  firmly  but  gently  till  it  touches  the 
anterior  capsule  of  the  lens  near  its  centre,  and  l^J..  ^  crucial 
incision  lacerate  the  capsule  of  the  lens.  Now  slowly  withdraw  the 
needle,  put  atropine  in  the  eye,  and  apply  a  bandage.  The  effect  of  this 
operation,  which  may  have  to  be  repeated,  is  that  the  lens-matter 
passes  into  the  anterior  chamber,  and  is  softened  by  the  aqueous 
and  absorbed.  Occasionally  in  young  children  repeated  needlings 
may  j^roduce  absorption  of  the  whole  lens.  As  a  rule,  however, 
after  a  week  or  ten  days  the  soft  matter  must  be  evacuated, 
especially  if  it  produces  much  irritation  or  increased  tension.  This 
is  done  by  making  an  incision  in  the  lower  part  of  the  cornea  by  a 
keratome  (Fig.  239),  as  in  the  first  steps  of  an  iridectomy  operation 
(p.  502).  After  the  corneal  incision  has  been  made  and  the 
keratome  withdi^awn,  a  cm-ette  (Fig.  240)  should  be  introduced 
through  the  corneal  wound,  and  by  manipulating  the  curette  the 
soft  matter  passes  out  along  its  groove  and  can  be  removed.  Care 
must  be  taken  on  comjDletion  of  the  operation  that  the  iris  is  not 
caught  in  the  edges  of  the  wound. 

The  CHIEF  INJURIES  of  the  lens  are  (1)  traumatic  cataract  due  to 
ruptui'e  of  the  capsule,  and  (2)  dislocations  of  the  lens  usually  down- 
wards but  sometimes  into  the  anterior  or  posterior  chambers. 

VI.  Diseases  of  the  optic  nerve,  retina,  and  vitreous. 

The  optic  nerve  fibres  may  be  divided  into  two  sets,  axial  (for 
the  supply  of  the  yellow  spot  region)  andpcriplural  (for  the  rest  of 
the  retina). 

Optic  neuritis,  or  inflammation  of  the  optic  nerve,  may  be. 
acute  or  chronic,  and  attack  the  whole  or  part  of  the  fibres  of  the 
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nerve;  and  may  be  divided  into  (1)  ]_xipUlitis  affecting  the  intra- 
ocular end  of  the  nerve,  and  (2)  retro-hulhar  neuritis  affecting  the 
nerve  behind  the  globe. 

1.  Papillitis  usually  affects  both  eyes  except  when  due  to 
orbital  mischief.  The  sicpis,  chiefly  ophthalmoscopic,  are  hyperfemia, 
swelling  and  haziness  of  the  edges  of  the  disk,  distended  and 
tortuous  retinal  veins,  and  small  or  normal  retinal  arteries.  In 
extreme  cases  the  retina  is  much  myoly ed  { papiUo-retinitis),  the 
distended  veins  being  covered  in  part  by  greyish-white  striae  or 
opacities,  and  the  retina  itself  oedematous  with  flame-shaped  haemor- 
rhages often  radiating  from  the  disk.  The  vision  may  be  normal 
or  much  reduced,  and  the  field  for  vision  is  usually  peripherally 
limited.  The  chief  causes  are  cerebral  tumours,  cerebral  abscess, 
tubercular  meningitis,  and  nephritis,  also  orbital  inflammations, 
acute  myelitis,  syphilis,  chlorosis,  and  lead  jioisoning.  The 
treatment  is  chiefly  constitutional,  but  in  uni-ocular  papillitis 
incision  into  the  nerve-sheath  has  by  some  been  recommended. 

2.  Eetro-bulbar  neuritis  may  occur  in  one  eye,  due  to  orbital 
periostitis,  &c.,  without  at  first  any  ophthalmoscopic  signs,  the  only 
symptoms  being  loss  of  sight  and  generally  pain  on  movement  of 
the  eye.  There  is  usually  a  central  scotoma.  As  a  rule  symptoms 
of  optic  atrophy  follow. 

CJironic  retro-hidhar  mn.ritis  [toxic  amhhjopia),  generally  affecting 
both  eyes,  is  an  inflammation  of  the  axial  fibres,  and  is  found  in 
persons  using  excess  of  tobacco  or  alcohol,  and  perhaps  in  diabetes. 
The  symptoms  are  diminution  of  vision  usually  of  both  eyes,  the 
fields  of  vision  being  normal  as  to  their  periphery,  but  containing  a 
central  scotoma  (blind  spot)  for  red  and  green.  By  the  ophthalmo- 
scope the  only  change  to  be  seen  in  most  cases  is  slight  pallor  of 
the  temporal  side  of  the  optic  disk.  The  patients  complain  of  mist 
before  the  eyes,  and  of  confusing  gold  and  silver  coins;  they 
generally  exhibit  want  of  tone.  The  treatment  is  directed  to  improve 
the  general  health,  and  to  avoid  the  exciting  cause. 

Atrophy  of  the  optic  nerve  may  be  a  primary  disese,  or 
secondary  to  some  other  optic  nerve  or  retinal  affection.  By  the 
opiithalmoscope  the  optic  disk  is  white  or  greyish,  often  slightly 
cupi^ed  or  filled  up;  the  lamina  cribrosa  is  too  plainly  visible; 
the  retinal  vessels,  especially  the  arteries,  are  too  small;  the 
vessels  may  be  accompanied  by  white  streaks  on  each  side ;  and  if 
there  has  been  previous  papillitis,  the  vessels  are  curved  antero- 
posteriorly  and  often  obscured  in  places  ;  the  scleral  ring  round 
the  disk  is  too  white  and  the  edges  of  the  disk  may  be  irregular. 
Atrophy  may  follow  papillitis,  retro-bulbar  neuritis,  embolism  of 
the  central  artery  of  the  retina,  retinitis  (especially  pigmentary), 
and  glaucoma.  A  form  called  pjrogressive  atrophy  is  found  in 
locomotor  ataxia,   insular   sclerosis,   general  jDaralysis   of  the 
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insane,  and  as  a  purely  local  disease ;  it  is  marked  by  concentric 
contraction  of  the  fields  of  vision,  loss  of  sight,  colour  blind- 
ness, and  sometimes  central  scotoma,  and  as  its  name  implies 
progresses  to  complete  blindness.  The  treatment  is  generally 
the  administration  of  anti- syphilitic  remedies,  hypodermic  in- 
jections of  strychnia,  and  galvanism,  but  the  prognosis  is  as  a 
rule  very  bad. 

Eetinitis,  or  inflammation  of  the  retina,  is  usually  accompanied 
by  diminution  of  vision,  especially  at  night  or  in  dim  lights  and  is 
characterized  opMhahnoscopiccdly  by  loss  of  transparency  and  haze 
of  the  fundus  ;  soft  white  discrete  or  grouped  spots  ;  hsBmorrhages 
of  various  sizes  and  shapes  (striated  or  flame-shaped  in  nerve-fibre 
layer),  and  by  vitreous  oj)acities.  Eetinitis  is  associated  with 
syphilis,  nephritis,  glycosuria,  leukoomia,  pyaemia  ['purulent  retinitis) 
and  with  diseases  of  the  circulatory  system  [hmnorrhagic  retinitis). 
The  treatment  chiefly  constitutional,  and  the  eyes  must  be  shaded 
and  used  as  little  as  possible. 

Eetijs^itis  pigmentosa  is  a  chronic  and  symmetrical  disease, 
occurring  in  early  life,  characterized  by  night  bliiidhess,  and  great 
contraction  of  the  fields  of  vision,  even  though  the  central  vision 
be  normal.  Ophthalmoscnpirallij  the  023tic  disk  is  "  waxy-looking  " 
and  atrophied,  the  retinal  arteries  are  small,  and  there  is  much  lace- 
work  retinal  pigment,  especially  at  the  equator  and  periphery. 
The  loss  of  sight  is  progressive,  and  the  disease  often  ends  in 
blindness. 

Embolism  oe  the  central  artery  of  the  retina  occurs 
usually  on  the  left  side  and  may  be  associated  with  heart  disease. 
Owing  to  this  artery  being  a  terminal  one,  complete  plugging  of 
it  is  followed  by  total  and  sudden  blindness.  The  ophthdhnoscopic 
signs  are  pale  optic  disk,  diffused  retinal  haze,  bright  red  colour  at 
yellow  spot,  and  retinal  arteries  near  the  disk  very  small  and  often 
like  white  threads.  The  treatment  is  massage  of  the  eyeball,  but 
the  prognosis  is  bad. 

Detachment  of  the  retina  is  due  to  sej^aration  of  the  retina 
from  its  pigment  epithelium  by  serous  exudation  or  hremorrhag^e. 
It  is  accompanied  by  defect  in  the  field  of  vision  corresponding  to 
the  detachment.  With  the  ophthalmoscope  the  detachment  looks 
greyish,  and  the  retinal  vessels  jDassing  over  it  are  seen  to  be 
elevated.  The  causes  are  blows  on  the  eye,  myopia,  cicatrices 
following  wounds,  and  choroidal  tumours.  Treatment,  except 
complete  rest,  is  usually  unavailing. 

Glioma  of  the  retina,  which  has  been  shown  by  Collins  to 
be  an  adenoid  cancer  and  not  a  sarcoma,  occurs  in  early  life,  and 
the  first  symptom  is  a  shining  white  or  yellow  reflex  seen  behind  the 
pupil  ;  by  focal  illumination  there  is  found  a  nodulated  swelling, 
with  small  vessels  and  often  haemorrhages  on  it.    The  tension  may  be 
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at  first  normal  or  increased,  and  there  may  be  secondary  glauco- 
matous symptoms,  but  later  the  tension  may  be  diminished.  The 
treatment,  unless  the  tumour  is  very  large,  is  immediate  excision 
of  the  eye  and  removal  of  as  much  of  the  optic  nerve  as  possible. 
The  prognosis  is  very  unfavourable. 

Vitreous  opacities  are  usually  due  to  inflammation  [hyalitis) 
associated  with  diseases  of  the  uveal  tract  or  retina,  but  often  occur 
in  extreme  myopia,  and  from  retinal  and  choroidal  hfemorrhages. 
The  opacities  may  be  of  different  shapes  and  sizes,  and  in  syphilis 
are  very  minute  and  dust-like.  The  patient  complains  of  seeing 
black  specks  floating  before  the  eyes,  and  vision  is  sometimes 
reduced.  Owing  to  degeneration  the  vitreous  may  be  fluid,  and 
contain  cholesterine  crystals. 

SuPPUEjrt^ToJSr'  OF  THE  VITREOUS  {suppurative  hyalitis)  is  due  to 
injury  or  to  extension  of  a  purulent  uveitis,  and  is  sometimes  called 
p)seudo- glioma,  from  the  yellowish  fundus-reflex.  Foreign  bodies,  as 
steel,  glass,  &c.,  may  be  found  in  the  vitreous,  and,  when  steel  or 
iron,  can  be  removed  by  the  electro-magnet  introduced  through 
the  original  wound  when  scleral,  or  through  an  incision  in  the 
sclerotic. 


YII.  Glaucoma. 

Glaucoma  is  a  condition  of  the  eye  dependent  on  excess  of  the 
ntra- ocular  2:)ressui'e.     The  chief  symptoms  are  increased  intra- 
)cular  tension  (elicited  by  palpating  the  eyeball  with  both  index 
mgers  tlarough  the  closed  lids) ;  pain  and  tenderness  ;  enlargement 
)f  the  perforating  vessels ;  impaired  sensibility,  steaminess,  and 
>itted  appearance  of  the  cornea ;  shallow  anterior  chamber  ;  dila- 
ation  of  the  pupil ;    greenish  fundus  reflex ;   pulsation  of  the 
etinal  arteries,  and  engorgement  of  the  retinal  veins ;  under- 
lining and  cupping  of  the  optic  disk  ;  diminished  acuity  of  vision 
hd  light  sense;  and  limitation  of  field  of  vision  chiefly  at  nasal 
de.    These  symptoms  are  generally  preceded  or  accompanied  by 
noky  vision  (everything  seen  in  a  grey  or  yellow  fog),  coloiu'ed 
mcentric  rings  (rainbows)  round  lights  (red  outside  and  bluish- 
:'een  inside),  neuralgia  along  the  branches  of  the  fifth  nerve,  and 
pidly  increasing  presbyopia  necessitating  frequent  changes  of 
asses. 

Varieties. — Glaucoma  may  be  divided  into  (1)  acute,  (2)  subacute, 
d  (3)  chronic. 

1.  Acute  glaucoma  is  characterized  by  the  severity  and  suddenness 
its  onset,  and  from  the  vomiting,  megrim,  &c.,  accompanying  it 
s  often  been  mistaken  for  a  bilious  attack.  The  steaminess  of  the 
•nea  prevents  as  a  rule  any  view  being  obtained  of  the  fundus, 
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altliougli  the  pupil  is  widely  dilated.  The  optic  disk  when  visible 
is  found  in  first  attacks  not  to  be  cupped,  but  there  is  inai^ked  pulsa- 
tion  of  the  retinal  arteries,  and  engorgement  .of  the  veins.  Such 
an  attack  may  subside  after  a  few  days,  but  is  generally  followed 
by  others  until  the  eye  may  pass  into  a  permanent  glaucomatous 
condition  [ahsolute  glaucoma)  and  vision  be  totally  destroyed.  Abso- 
lute glaucoma  is  accompanied  by  great  pain  and  increased  tension, 
intra- ocular  haemorrhages,  opacity  of  the  lens,  ulceration  and 
staphyloma  of  the  cornea,  and  shrinking  of  the  whole  globe. 
Some  cases  of  acute  glaucoma  may  be  accompanied  by  severe 
intra-ocular  haemorrhage  [hcemorrhagic  glaucoma). 

2.  Subacute  glaucoma  is  characterized  by  the  symptoms  of  glau- 
coma as  given  above.  There  is  generally  a  gradual  progress, 
sometimes  with  exacerbations,  and  it  may  at  any  time  give  rise  to 
acute  glaucoma. 

3.  Chronic  glaucoma  may  follow  on  an  acute  or  subacute  attack, 
but  there  is  an  insidious  and  progressive  form  usually  attacking 
both  eyes,  in  which  all  irritative  signs  are  absent.  Without  pain 
and  often  with  no  apparent  increase  of  tension,  there  is  gradual 
reduction  of  the  amplitude  of  accommodation,  and  diminished 
corneal  sensibility,  with  cupping  and  progressive  atrophy  of  the 
optic  disks  often  passing  on  to  absolute  blindness. 

Pathology. — Glaucoma  is  produced  by  any  circumstance,  tending 
to  upset  the  normal  relation  of  the  secretion  and  excretion  of  the 
intra-ocular  fluids.  These  fluids,  secreted  by  the  ciliary  processes, 
pass  chiefly  out  at  the  angle  between  the  iris  and  the  cornea  [iridic 
or  filtration  angle).  This  increased  tension  may  be  produced  by 
hypersecretion  of  the  ciliary  processes,  obstruction  at  the  filtration 
angle,  or  by  serosity  of  the  fluids.  The  most  frequent  cause  is 
obstruction  of  the  flltration  angle  due  to  inflammatory  products,  or 
to  mechanical  means  as  growth  of  the  lens,  or  dilatation  of  the 
pupil  especially  by  atropine.  Glaucoma  occurs  as  a  rule  in 
persons  over  40  years  of  age,  is  frequently  hereditary,  and  is  often 
a"ssociat('d  with  hypermetropia.  It  may  be  secouitary  to  complete 
posterior  synechia,  perforating  ulcers  and  wounds  of  the  cornea, 
dislocation  of  the  lens  laterally  and  into  the  anterior  chamber, 
cataract  operations,  intra-ocular  tumours,  and  intra-ocular 
haemorrhage. 

The  treatment  of  acute  glaucoma  is  by  instillation  of  eserine 
(especially  if  the  attack  is  caused  by  atropine)  or  by  a  l^igejridec- 
tomy,  as  much  as  one-fifth  of  the  iris  being  removed.  Several 
oiher  operations  have  been  recommended,  as  sclerotomy.  In 
glaucoma  ahsolutum  puncture  of  the  sclerotic  often  relieves  the 
pain.  In  subacute  cases  iridectomy  is  generally  indicated,  but  in 
•chronic  glaucoma  without  tension  operative  procedure  probably  does 
little  good. 
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VIII.  Diseases  of  the  orhit. 

StTBCONJUNCTiVAL  HyEMORRHAGE.,  due  to  a  blow  Oil  the  eyo  or  to 
rupture  of  a  small  vessel,  owing  to  cough,  &c.,  is  of  a  bright  rod 
colour.  The  blood  effusion  is  more  marked  anteriorly  and  does 
not  pass  far  back.  Exactly  the  converse  as  to  the  position  of  the 
blood  applies  to  deep  orbital  hasmorrhage  following  fracture  of  the 
anterior  fossa  of  the  skull,  &c. 

Orbital  abscess  and  orbital  cellulitis,  when  acute,  are 
difficult  to  diagnose  from  each  other.  Though  often  traumatic  they 
may  be  due  to  cold,  irritation  of  a  tooth,  erysipelas  or  pyaemia. 
They  sometimes  originate  in  i^eriostitis.  They  are  usually  charac- 
terized by  swelling  of  the  lids,  chemosis  of  the  conjunctiva,  pain  on 
movements  of  the  eye  and  on  pressing  back  the  eyeball,  limitation 
of  the  ocular  movements,  facial  neuralgia,  and  proptosis  ;  sometimes 
there  is  a  defined,  tender,  fluctuating  swelling.  If  the  symptoms 
are  not  soon  relieved,  especially  in  orbital  cellulitis,  papillitis  and 
atrophy  of  the  optic  nerve  may  ensue  and  also  meningitis.  Orbital 
abscess  may  be  chronic  and  simulate  a  solid  tumour.  The  treatment 
consists  in  early  evacuation  of  the  pus,  hot  fomentations  and  con- 
stitutional remedies. 

Tumours  of  the  orbit  usually  cause  protrusion  of  the  eye 
{proptosis),  imj)airment  of  its  movements,  and  papillitis  or  optic 
atrophy.  Generally  one  orbit  only  is  affected.  The  origin  of  an 
orbital  tumour  may  be  primary,  in  the  lachrymal  gland,  in  the 
loose  orbital  tissues,  in  the  periosteum,  in  the  eyeball  or  in  the 
optic  nerve  ;  or  secondary,  starting  from  a  neighbouring  cavity. 
The  primary  tmnours  may  be  cystic  (hydatid,  dermoid) ;  osseous 
(ivory  exostosis),  sarcomatous,  and  vascular  (ntevi).  Amongst  the 
secondary  tumours  may  be  mentioned  arterio- venous  communication 
in  the  cavernous  sinus  giving  rise  to  a  pulsating  tumour,  and  dis- 
tension of  the  frontal  sinus  by  retained  mucus  [frontal  mucocele). 
The  treatment  is  chiefly  the  same  as  in  other  parts.  Malignant 
tumours  should  be  freely  removed  with,  if  necessary,  the  eyeball  and 
the  contents  of  the  orbit,  and  chloride  of  zinc  j)aste  in  some  cases 
applied  on  strips  of  lint  for  a  few  days  afterwards. 

ICnucleation"  of  the  eye. — Patient  lying  down  and  as  a  rule 
under  general  auDosthesia ;  operator  standing  behind  the  head ; 
spring  speculum  in  lids.  Seizing  the  conjunctiva  with  a  jiair  of  fixa- 
tion forceps  at  outer  or  inner  border  of  cornea,  divide  the  conjunctiva 
ind  subconjunctival  tissue  all  round  the  cornea  with  scissors ;  raise 
'iU'li  rectus  tendon  in  succession  on  a  squint  hook  (Fig.  246)  and 
li\  ide  each  one  close  to  the  globe  ;  now  separate  the  limbs  of  the 
4)eculum  and  the  eyeball  will  project  forwards;  pass  a  of 
*foTit  curved  scissors,  closed,  behind  the  globe  from  the  outer  side, 
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and  feel  for  tlie  optic  nerve ;  then  pull  back  the  scissors  slightly, 
O2)on  them,  and  divide  the  nerve.  The  globe,  now  pushed  forwards 
by  the  scissors,  is  taken  between  the  fingers  and  thumb,  and  the 
other  attachments  are  divided  by  the  scissors.  After  the  operation, 
firm  pressiu'e  is  apphed  by  a  bandage.  There  is  but  rarely  any 
trouble  from  haemorrhage.  An  artificial  eye  may  be  given  about 
three  months  after  operation,  if  the  socket  is  healthy. 

IX.  Errors  of  refraction  and  accommodation. 

The  light  percipient  portion  of  the  eye  exists  at  the  external  layer 
of  flie  retina  [rods  ami  cones),  and  it  is  necessary  for  perfect  vision 
that  images  of  external  objects  should  be  accui'ately  focussed  on 
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Fig.  245. — Diagram  to  illustrate  errors  of  refraction.  L.  Convex  lens, 
XX.  Principal  axis.  D.  Divergent  ray,  P.  Parallel  ray.  C.  Convergent 
ray.  H.  Em.  and  My,  Position  of  retina  in  hypermetropic,  emmetropic, 
and  myopic  eyes, 

this  layer.  Rays  of  light  passing  into  the  eye  are  refracted  at  the 
anterior  surfaces  of  the  cornea,  lens  and  vitreous,  and  brought  to  a 
focus  at  a  point  varying  with  the  refraction.  The  human  eye  for 
the  sake  of  simplicity  may  be  considered  as  represented  by  a  convex 
lens  of  23  mm.  focus;  and  the  following  laws  regulating  the  passage 
of  light  through  a  convex  lens  will  then  be  applicable  to  it.  Eays 
of  light  passing  through  a  convex  lens  (Fig.  245,  L)  parallel  (P)  to 
the  principal  axis  (X  X),  and  therefore  coming  from  infinity,  are 
brought  to  a  focus  at  a  point  (Em.)  {princijnd  focus)  varying  in- 
versely in  distance  to  the  convexity  of  the  lens ;  rays  coming  from 
a  point  (I))  closer  than  infinity  {divergent  rays)  are  refracted  further 
back  (My.)  from  the  lens  than  the  focal  point ;  and  rays  coming 
from  a  point  (C)  beyond  infinity  {convergent)  are  focussed  at  H 
between  the  lens  and  its  principal  focus  Em. 

Emmeteopia. — In  an  eye  of  normal  refraction  {entmeiropia)  with 


ERRORS  OF  REFRACTION  AND  ACCOMMODATION.  515 


its  accommodation  relaxed,  parallel  rays  (P)  passing  tlirougli  the 
23upil  will  be  focussed  by  the  surfaces  at  a  point  (Em.)  represented 
by  the  external  surfaces  of  the  rod  and  cone  layer  of  the  retina ; 
divergent  rays  (D)  will  be  focussed  behind  the  retina  at  My. ;  and 
convergent  rays  (C)  in  front  of  the  retina  at  II.  In  order  to  focus 
the  divergent  rays  (D)  iqion  the  rejiina  (Em.)  it  is  necessary  to 
increase  the  convexity  of  tlie  lens  and  so  shorten  its  focal  length. 
This  is  done  by  acconim()dationi  and  a  young  emmetrope  with 
normal  accommodation  should  be  able  to  focus  on  his  retina  all 
rays  fiijm  parallel  to  divergent  ones  starting  from  a  few  inches 
from  his  cornea. 

IlYPERMETRoriA  is  the  condition  in  which  in  the  eye  at  rest  the  '  'f  ^    '  "'^^ 
retina  (II)  only  receives  convergent  rays  (C-) ;  parallel  ra^ys  [I!),^^:^  jxcu^aM  jJi 
divergent  rays  (1 ))  arc  refracted  l)eyoiid  the  i  e tinaT^SyT  jRiis^        a.<x^iac  - 
placef'rom  too  sliojt  a  (li.slaiicc  ItrtwcciL  the  cornea  and  the  retina, |>aJpc^  ^^c-Zi 
or  from  b'ssencd  convexity  of  the  lens;  the  usual  cause  is  congenital  U-fetA. 
shortness      the  axis  of  tlie  cjy^e.    Ilypermetropes  from  this  fact  are 
obliged  to  acc(ji  1 1  m  <  xl;  1 1  ( ■  for  parallel  rays,  and  stillmore  for  divergent 
ones.    The  tnul nt  'nt  iiaturanylis''Tb  increase  the  convexity  of  the 
lens  artificially  by  giving  a  com  ex  hms ;  and  by  so  doing  allowing 
parallel  rays  to  be  refracted  on  the  retina,  and  then  the  ciliary 
muscle  will  be  able  to  focus  divergent  rays  on  the  retina.  In 
children  and  young  adults,  to  find  out  their  hypermetropia  it  is 
often  necessary  to  order  atroi:>ine  before  testing  the  refraction. 
The  symptoms  of  hypermetro2iia  are  ^^ain  and  discomfort  on  reading, 
congested  eyelids  and  conjunctivae,  spasm  and  fibrillar  twitchings 
of  the  lids,  convergent  stral^isnuis,  and  headache.  Hypermetropia 
is  usmdljjcorigenit^l,  ofttni  hereditary,  and  is  frequently  associated 
with  a  fiat-looking  face,  shallow  orbits  and  small  eyes. 

Myopia  is  the  opposite  condition  to  hypermetroi)ia,  and  in  it  the 
retina  (My.)  only  receives  certain  divergent  rays  (D).  It  is  due  as 
a  rule  to  the  axis  of  the  eye  being  too  long,  or  in  some  cases  to  the 
ciliary  muscle  rciudering  the  lens  too  convex  [spastii  of  accommoda- 
tion). The  trcaliurnf,  except  in  cases  of  spasm  of  accommodation, 
is  to  give  concave  glasses^^tjg^^jallow.-paxa^ 

fall  onlElie  retina.  In  low  degrees  of  myopia  it  is  only  necessary 
to  order  glasses  for  distance,  but  in  high  degrees  it  is  usual  to  order 
a  "Stronger  pair  for  distance,  and  a  weaker  2)air  for  reading.  In 
apparent  myoj^ia  due  to  spasm  of  the  ciliary  muscle  it  is  important 
to  order  atropine  to  find  out  the  true  refraction.  Myopes  often 
have  the  head  elongated  in  the  antero-jiosterior  diameter,  a  long- 
face  and  large  prominent  eyes.  Myopia  is  generally  accompanied 
by  a  crescent  at  the  outer  side  of  the  disk  {posterior  staphyloma), 
and  there  may  be  secondary  choroidal  trouble,  detachments  of  the 
:retina,  and  vitreous  opacities. 

Astigmatism  is  the,  condition  .in.whick  one  or  more  of  the 
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refractive  surfaces  have  not  the  same  curvature  iu  all  directions. 
Astigmatism  may  he  divided  into — (1)  ("Vm/j^j^ar,  in  which  there  is 
a  difference  of  refraction  in  the  different  parts  of  the  same  meridian 
due  to  changes  in  the  lens  and  cornea ;  and  (2)  regular,  where  there 
is  a  difference  in  two  meridians  {chief  meridians)  at  right  angles  to 
one  another,  and  called  those  of  maximum  and  minimum  refraction. 
It  is  usually  corneal  [static  astigmatism),  but  may  be  due  to  the 
ciliary  muscle  [dynamic  astigmatism).  Regular  astigmatism  may 
be — {a)  sini^le,  where  one  meridian  is  emmetropic  and  the  other 
hypermetrox)ic  or  myopic,  and  is  then  called  simple  hypermetropic 
or  simple  myopic  astigmatism ;  [h)  compound,  where  the  chief 
meridians  are  unequally  myopic  (compound  myopic  astigmatism)  or 
unequally  hypermetroi^ic  (compound  hypermetropic  astigmatism); 
or  (c)  mixed,,  where  one  chief  meridian  is  hypermetropic  and  the 
other  myopic.     PersistenJ_Ji^  is  commonly  met  with  in 

astigmatism.  The  treatment  is  by  cylindrical  glasses  for  simple 
astigmatism,  and  by  cylindrical  glasses  in  combination  with  sj)heri- 
cals  for  compound  and  mixed. 

Presbyopia. — In  the  eyes  of  all  persons  from  40  to  45  years  of 
age  it  is  found  that,  owing  to  changes  in  the  elasticity  of  the  lens, 
the  ciliary  muscle  begins  perceptibly  to  lose  its  power  of  altering 
the  convexity  of  the  lens.  The  effect  of  this  will  be  to  ])rov<'iit  near 
objects  being  focussed  on  the  retina  at  the  usual  reading  distance ; 
in  order  to  counteract  this  condition  and  to  help  the  ciliary  muscle 
it  is  necessary  to  presciil)!'  convex  glasses  for  reading.  It  has  been 
found  that  the  glass  needrd  is  al)out  one  dio})tre  for  every  five  years 
after  40. 

X.  Strabismus  ccnd  ocular  paralysis. 

Strabismus  [s(juint)  is  always  present  when  the  two  eyes  are  not 
directed  simultaneously  towards  the  same  object,  and  is  usually 
accompanied  at  some  time  by  double  vision  (c^/'/^/op:/'^).  Strabismus 
occurs  from  over-action,  weakness,  or  paralysis  of  one  or  more  of 
the  extrinsic  ocular  muscles.  It  is  usually  convergent  or  diver- 
gent, but  may  be  upward  or  downward.  It  may  be  constant  or 
occasional  [periodic),  and  though  usually  only  one  eye  squints,  yet 
sometimes  both  eyes  may  do  so  in  turn  [alternating).  When  the 
squinting  eye  follows  its  fellow  normally  in  all  its  movements 
the  squint  is  called  concomitant  in  contra-distinction  to  parcdytic. 
Diplopia  is  much  more  marked  in  paralytic  than  in  concomitant 
squint.  The  non-squinting  eye  is  called  the  fixing  eye,  and  stra- 
bismus may  be  estimated  by  telling  the  patient  to  look  at  an  object 
about  two  feet  away  with  the  fixing  eye,  and  then  taking  the 
distance  between  the  middle  of  the  palpebral  aperture  and  the 
middle  of  the  cornea  of  the  squinting  eye  [primary  squint);  on 
now  ^>.T-aking  the  squinting  become  the  fixing  eye  the  amount 
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of  deviation  of  the  original  fixing  eye  is  taken  [secondary  squint). 
In  paralytic  cases  the  secondary  squint  exceeds  the  primarj^,  but  it 
is  equal  to  or  less  than  the  primary  in  concomitant  squint. 

Convergent  strabismus  [internal  sqai7it)  is  most  commonly  due  to 
hypermetropia,  owing  to  the  fact  that  the  excessive  accommodation 
necessitates  a  correspondingly  great  convergence  ;  but  it  may  occur 
occasionally  in  myopia,  and  follows  division  or  j^aralysis  of  an 
external  rectus. 

Divergent  strahismus  {external  srjuint)  is  caused  from  insufficiencj^ 
of  convergence  i:)Ower,  and  weakness  of  the  internal  recti,  especially 
in  myopia ;  from  defective  vision  of  an  eye,  as  in  corneal  nebuUTo ; 
and  from  division  or  paralysis  of  an  internal  rectus. 

The  treatment  of  concomitant  strabismus  is  by  atropine,  eserine, 
spectacles,  prisms,  and  stereoscoj)ic  exercises.  The  operations  that 
may  be  required  are  either  tenotomy  of  the  muscle  of  the  affected 
side,  or  advancement  of  the  muscle  of  the  opposite  side.  As  a  rule 
only  one  eye  should  be  operated  on  at  a  time.    The  treatment  of 


Fig.  24G. — .Strabismus  hook. 


paralytic  strabismus  is  by  constitutional  remedies  and  galvanism 
of  the  affected  muscle. 

Tenotomy  of  the  internal  rectus. — Patient  l3'ing  down  and  under 
cocaine  or  general  anresthesia ;  operator  standing  in  front  and  to 
the  right  hand  side.  Introduce  the  spring  speculum,  and  pinch  up 
with  a  pair  of  fixation-forceps  the  conjunctiva  and  subconjunctival 
tissue  at  the  point  of  junction  of  the  lower  horizontal  and  inner 
vertical  tangents  to  the  cornea.  Divide  this  fold  with  a  pair  of 
blunt-pointed  scissors,  making  the  incision  only  large  enough  to 
admit  the  points  of  the  scissors,  and  then,  passing  the  scissors 
through  the  incision,  divide  the  capsule  of  Tenon.  Pass  the 
strabismus  hook  (Fig.  24G)  into  the  wound,  directing  its  point 
backwards,  and  then  turn  the  end  of  the  hook  upwards  between 
the  globe  and  the  tendon,  until  its  point  is  seen  beneath  the 
conjunctiva,  at  the  upper  border  of  the  tendon.  Introduce  the 
scissors  through  the  wound,  and  open  the  blades  on  either  side  of 
the  tendon  between  the  glol)o  and  the  hook,  and  by  one  or  two  snips 
cut  through  the  tendon.  Remove  the  hook  and  then  reintroduce 
it  to  see  if  the  tendon  is  completel}^  divider].  The  eyes  should  be 
])andaged  f(jr  about  twelve  hours.  The  method  is  the  same  for  the 
external  rectus,  but  it  must  be  remembered  that  the  tendon  is 
situated  a  little  further  back. 

Ocular  paralyses. — Com^Me  Paralysis  of  the  Third  Nerve  is 
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cliaracfcerized  by  complete  ptosis ;  external  strabismus  ;  inability 
to  move  the  eye  completely  up,  clown  or  in  ;  crossed  diplopia ; 
moderate  mydriasis  and  inactivity  of  the  pupil  to  all  the  reflexes ; 
and  paralysis  of  accommodation.  Any  one  of  the  muscles  supplied 
by  the  third  nerve  may  be  separately  paralysed,  also  the  superior 
olDlique  (fourth  nerve)  and  the  external  rectus  (sixth  nerve). 
Paralysis  of  the  external  rectus  gives  rise  to  internal  strabismus, 
inability  to  move  the  eye  outwards,  and  homonymous  diplopia. 
It  is  the  most  common  of  the  ocular  palsies,  probably  from  the 
long  course  of  the  sixth  nerve.  All  tho  oxtcrnal  ocular  muscles 
may  be  paralysed  at  the  same  time  {oplii hal mojilrfjia  extrrna). 

The  intra-ocular  muscles  are  the  j^upillary  [sphiitcter  jmpilkv) 
and  the  ciliary.  The  pupillary  muscle  may  be  affected  by 
paral5^sis  of  the  third  or  short  ciliary  nerves,  producing  medium 
mj^driasis,  and  by  paralysis  of  the  cervical  sympathetic  or  long 
ciliary  nerves,  producing  partial  miosis.  The  ciliary  muscle  may 
be  paralysed  [cyrloplegia)  by  affections  of  the  third  or  short  ciliary 
nerves,  usually  in  conjunction  with  paralysis  of  the  pupillary 
muscle.  It  may  be  paralysed  alone  as  in  diphtheria.  In  certain 
diseases,  especially  locomotor  ataxia,  the  pupil  acts  to  accommo- 
dation but  not  to  light  [Argyll- J lohertson  or  spinal  pjipil). 

The  treatment  of  ocular  paralyses  is  chieflj^  constitutional.  Many 
are  of  syphilitic  origin  and  require  mercury  or  iodide  of  potassium, 
but  faradisation  of  the  affected  muscle  may  also  be  employed.  In 
mydriasis  and  cycloplegia,  the  use  of  eserine  is  indicated. 

Nystagmus  [involuntary  oscillations  of  the  eyrhall)  is  generally 
binocular,  and  the  movements  of  the  eyes  are  usually  horizontal  or 
rotatory.  It  occurs  generally  in  early  life  and  is  then  due  to  defect 
of  sight  from  corneal  ulcer,  &c. ;  sometimes  in  adult  life  in  patients 
with  diseases  of  the  nervous  system  such  as  disseminated  sclerosis, 
and  in  coal  miners,  in  whom  it  is  probably  due  to  their  position  at 
work. 

DISEASES  OF  THE  LIPS,  CHEEKS,  AND  MOUTH. 

Herpes  of  the  lip. — A  croj)  of  herpetic  vesicles  which  burst  in 
a  few  days  leaving  small  scabs,  are  common  on  the  lip  during 
slight  attacks  of  catarrh,  indigestion,  &c.  Their  occurrence  in 
pneumonia  is  well  known. 

Cracks  and  fissures  of  the  lip  following  exposure  to  cold,  &c., 
in  dyspeptics,  are  very  common,  and,  if  neglected,  may  form  deep 
and  painful  fissures,  prone  to  bleed  and  obstinate  to  heal.  They 
may  leave  a  permanent  and  disfiguring  scar.  A  simple  ointment, 
and  if  persistent,  touching  them  with  solid  nitrate  of  silver,  will 
generally  suffice  to  cure  them.  Should  the  margins  become 
indurated  and  resist  the  above  treatment,  the  scar  may  be  excised 
by  a  V-shaped  incision  and  the  wound  united  by  horsehair  sutures. 
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They  must  not  be  mistaken  for  the  fissures  about  the  corners  of 
the  mouth  so  common  in  congenital  and  acquired  syphilis. 

Papillomata  or  avarty  growths  of  the  lip  are  of  interest  in 
that  they  are  liable  as  age  advances  to  become  epitheliomatous. 
They  may  sometimes  grow  out  in  the  form  of  horns.  Extirpation 
with  the  knife  is  the  proper  treatment. 

Superficial  itlcers  on  the  inner  surface  of  the  lip  are  common 
accompaniments  of  errors  in  digestion,  and  of  secondary  syphilis. 
There  are  usually  similar  ulcers  on  the  side  of  the  tongue  and 
cheeks.  Nitrate  of  silver  or  chromic  acid  lotions  (gr.  x.  to  5j.)  are 
the  best  local  applications. 

N.F.YUS  OF  THE  LIP  when  small  may  be  touched  with  nitric  acid 
or  ethylate  of  sodium  ;  and  when  pendulous  and  projecting  from 
the  free  margin,  ligatured.  When  involving  the  whole  substance 
of  the  lip  it  may  be  treated  by  electrolysis,  or,  better,  excised  by 
means  of  a  V-shaped  incision. 

Hypertrophy  of  the  lip,  generally  the  upper,  is  often  met 
with  in  connection  with  cracks  and  fissures  in  strumous  children, 
and  is  known  as  the  strumous  Up.  A  similar  condition  is  sometimes 
met  with  in  congenital  syphilis  and  in  chronic  nasal  catarrh.  The 
thickening,  as  a  rule,  disappears  under  constitutional  treatment, 
and  as  the  patient  grows  older.  The  removal  of  a  wedge-shaped 
piece,  as  advised  by  some,  can  seldom  be  necessary. 

Chancre  of  the  lip  is  most  frequently  met  with  in  young  adult 
life  and  in  women;  it  sometimes  occurs  in  infants.  It  is  due  to 
direct  inoculation  by  mucous  tubercles  on  the  lips  of  another 
person,  or  may  be  conveyed  by  cups,  spoons,  pipes,  towels,  &c. 
It  occurs  as  a  painless,  circumscribed,  somewhat  indurated  j^atch  or 
ulcer,  with  smooth  surface  and  regular  outline,  and  is  attended  with 
enlargement  and  induration  of  the  submaxillary  glands,  and  later 
with  skin  eruptions  and  other  signs  of  secondary  syphilis.  The  local 
lesion  speedily  disappears  under  a  mercurial  course. 

OAiunJNCLE  OF  the  LIP  is  a  most  dangerous  disease,  as  it  is  very 
likely  to  lead  to  infective  j)hlel)itis  of  the  facial  vein,  which  may 
spread  thence  through  the  ophthalmic  vein  to  the  cavernous  and 
other  cranial  sinuses,  and  terminate  in  infective  meningitis  or  in 
general  blood-poisoning.  It  may  be  distinguished  from  malignant 
pustule,  which  it  may  somewhat  resemble,  by  the  absence  of  the 
anthrax  bacillus.  Free  incisions  should  be  made,  the  sloughs 
scraped  away,  antiseptics  applied,  and  the  strength  supported  by 
fluid  nourishment  and  stimulants. 

Adenomata,  or  labial  glandular  tumours  (Paget),  occa- 
sionally occur  in  the  lip  as  small,  smooth,  elastic  growths  project- 
ing under  the  mucous  membrane.  They  sometimes  contain  nodules 
of  cartilage,  and  are  then  of  harder  consistenc3^  They  should  be 
removed  from  the  mucous  surface  to  avoid  scarring. 
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Cysts  due  to  obstruction  of  the  mucous  follicles  are  frequent  in 
the  lip.  They  contain  a  glairy  fluid,  and  appear  as  small,  tense, 
semi-translucent,  globular,  bluish-pink  swellings  on  the  mucous 
surface.  A  free  incision  through  the  mucous  membrane,  and 
removal  of  the  cyst-wall  with  forceps,  is  perhaps  the  best  treatment. 

Epithelioma  {s(jii((mou.s  carcvimmj)  nearly  always  occurs  in  ine^n, 
and  on  the  lower  lip  ;  and  although  it  may  affect  non-smokers,  it 
generally  appears  to  be  due  to  the  irritation  and  heat  of  a  short 
claj;  pipe.  It  begins  as  a  crack,  small  ulcer,  or  indurated  tubercle, 
and  may  either  spread  superficially  along  the  free  margin  of  the 
lip,  or  extend  deepl}^  into  its  substance.  Sooner  or  later  it  involves 
the  whole  h.p  and  adjoining  parts,  becomes  adliorent  to  the  jaw, 
and  invades  the  bone.  The  lymphatic  ghyids  in  the  nock  become 
involved  and  may  attain  a  large  size,  even  whilst  the  primary 
growth  in  the  lip  is  quite  insignificant  ;  dissemination  through 
internal  organs  is  rare.  If  removed  earlj^  an  epithelioma  of  the 
lip  may  not  recur  till  after  a  long  period  of  immunity,  or  perhaps 
not  at  all.  It  seldom  returns  in  the  scar,  but  in  the  lymphatic 
glands,  the  patient  dying  of  exhaustion  induced  by  ulcerating  and 
bleeding  masses  in  the  neck.  The  affection  is  very  apt  to  be  mistaken 
for  hard  chancre,  and  the  latter  has  ere  now  been  cut  away  under 
the  impression  that  it  was  an  epithelioma.  The  following  points 
should  serve  to  distinguish  them: — 1.  Epithelioma  generally  occurs 
in  the  old,  and  in  men,  and  on  the  lower  lip  ;  chancre  in  the  young, 
in  women,  and  on  the  upper  lip.  2.  The  epitheliomatous  ulcer  has 
hard,  sinuous,  and  everted  edges,  and  an  indurated  and  warty  base  ; 
the  chancrous  is  raised,  excoriated,  smoother,  and  the  induration  is 
more  circumscribed.  3.  In  the  malignant  affection,  the  glands,  as 
a  rule,  are  not  affected  till  late  in  the  disease — perhaps  six  months ; 
in  the  syphilitic  early,  say  six  weeks.  Moreover,  in  chancre 
I  secondary  symptoms  will  be  present  or  soon  appear,  and  the 
disease  readily  yields  to  antisyphilitic  remedies.  Treatment.— 
Free  and  early  excision  is  imperative.  The  growth  may  be  either 
included  in  a  V-shaped  incision,  the  wound  being  afterwards  united 
by  hare-lip  -pins,  or  if  superficial,  freely  shaved  off.  The  glands 
in  the  nock,  if  enlarged  and  not  too  extensively  diseased,  should 
be  extirpated  at  the  same  time.  When  the  bone  is  involved,  a  por- 
tion of  the  jaw  may  be  removed  if  the  whole  disease  can  be  got  away. 

Hake -LIP  is  a  congenital  malformation  in  which  the  upper  lip 
is  vertically  cleft  on  one  or  both  sides  of  the  median  line.  It  is  so 
named  from  its  fancied  resemblance  to  the  lip  of  the  hare.  It  is 
said  by  Kolliker  to  be  produced  by  the  failure  of  union  of  ihefi'oirto- 
n_asa;l  process  which  forms  the  median  portion  of  the  lip  with  the 
maxillary  processes,  which,  ho  holds,  form  the  lateral  portions. 
According  to  this  view  the  fissure  will  be  opposite  the  suture  between 
the  superior  maxillary  and  inter-maxillary  bones  ;  i.e.,  botweeiijhe 
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lateral  incisor  and  canine  tooth  (Fig.  2-37).  Albrecht,  however, 
maintains  that  the  lateral  nasal  process  enters  into  the  formation 
of  the  lip  and  that  the  intermaxillary  bone  is  ([evelojjed  in  jjart 
from  the  frontal  and  in  'pnvi  from  the  lateral  nasal  process.  On 
his  view  the  cleft  is  opposite  the  suture  between  these  two  parts, 
i.e.,  between  the  central  and  lateral  incisors  {Fig.  257).  The  hare-lip 
will  be  single  or  double,  according  as  the  failure  of  union  occurs  on 
one  or  both  sides.  It  may  exist  as  a  mere  notch  on  the  free  margin 
of  the  lip,  but  it  more  frequently  extends  deeply  through  the  sub- 
stance of  the  lip  into  the  nostril  above.  In  very  rare  instances  it 
may  reach  the  inner  canthus  of  the  eye  in  the  form  of  an  open  cleft, 
due  to  the  non-closure  of  the  fissure  existing  between  the  fronto- 
nasal process,  from  which  are  developed  the  nasal  septum,  the 
external  nose,  the  intermaxillary  bone  and  the  philtrum,  and  the 
maxillary  process  which  form  the  upper  jaw  and  cheek.  Single 
hare-lip  is  far  more  common  than  double  hare-lip,  and  occurs 
much  niore.jpften  on  tlic  left  th;ni  on  the  riglit  side.  The  two 
niargins  of  the  cleft  arc  ol'tcn  iiiHM^ual  in  length,  the  li])  on  one 
side  of  the  cleft  being  on  a  lower  Lncl  tliiin  on  the  other.  In 
double  hare-lip  the  centra!  portion  is  generally  shorter  than  natural, 
and,  along  with  the  intermaxillary  bone  and  the  incisor  teeth,  fre- 
quently.  projects  f^r^^ards.  the  two  clefts  being  often  of  unequal 
extent.  Cleft  palate  is  a  frcqjaint  concoiiiitant  of  hare-lijD,  and 
inalformations,.  such  as  club-foot,  spina  bihda,  &c.,  are  not  un- 
common in  other  parts  of  the  body  at  the  same  time. 

Treatment. — The  edges  of  the  cleft  should  bo  pared,  and  the  raw 
I  surfaces  brought  into  contact,  and  there  held  by  hare-lip  pins  or  \  _ 
:  sutures,  so  that  primary  union  may  occur.  The  operation  is  best. 
[done  between  the  third  and  fifth_mQntlia„oiJniaiLC-V,  as  very  young 
infants  bear  hgemorihage  badly,  and  later,  the  troubles  of  teething- 
begin.  To  ensure  success  the  child  should  be  brought  into  the  best 
possible  state  of  health  by  careful  nursing  and  feeding,  and  any 
constitutional  taint,  as  syphilis,  corrected  hj  appropriate  remedies. 

There  are  various  methods  of  operating.    Here  only  the  more 
simple  can  be  described.    Whatever  method  is  adopted,  the  objects 
to  be  kej)t  in  view  are — 1,  to  obtain  primary  union  throughout  the 
^ound,  and  hence  the  minimum  of  scarring ;  2,  to  ensure  the 
nargin  of  the  prolabium  and  free  border  of  the  respectively 
)eing  in  line  ;  3,  to  prevent  the  formation  after  the  operation  of  a 
lotch  at  the  line  of  union.    These  objects  are  best  attained  by  ^ell 
reeing  the  lip.  from  the  gums  at  the  apex  of  the  cleft  so  as  to  avoid 
ension  ;  by  using  a  shar])  knife  so  as  to  ensure  clean  incisions ;  by 
aking  care  to  completely  ]»aro  the  niaigins  of  the..cleft,  and  to 
emove  sufficient  tissue  to  secui'o  broad,  raw  surfaces;  by  passing 
ie  hare-lip  pins  on  the  same  level,  and  deej^ly  enough  to  bring  the 
hole  of  the  raw  surfaces  into  contact ;  and  by  making  the  cuts 
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in  paring  the  edges  concave  towards  the  middle  line  of  the  cleft,  so 
as  to  lengthen  the  line  of  union  and  allow  for  retraction. 

Operation  for  single  hare-lip. — Having  .placed  a  Smith's  clamp 
(Fig.  247)  on  the  lip  on  either  side  of  the  cleft  to  control  haemor- 
rhage, pare  the  edges  of  the  cleft  with  a  sharp  narrow-bladed 
scalpel,  taking  care  to  remove  the  whole  of  the  rounded  portion  of 
the  prolabimn  on  each  side  of  the  base  of  the  cleft ;  and  having 
freed  the  lip  from  the  gums  at  the  apex  of  the  cleft,  bring  the  raw 
surfaces  together  by  hare-lip  pins,  passing  the  lower  one  first  to 
ensure  the  free  edge  of  the  lij)  and  prolabium  being  in  line.  The 

lower  2)in  should  be  entered  a  quarter 
of  an  inch  from  the  margin  of  the 
cleft,  and  made  to  transfix  the  coronary 
artery ;  but  it  should  not  penetrate 
the  mucous  membrane,  as,  if  this 
Fig.   247.— Smith's  clamp  for   be  done,  the  mucous  membrane  will 
controllingluemorrhage  during   double  in  and  prevent  union.  A 
operation  for  hare-lip.  second  pin  will  generally  be  necessary, 

and  should  be  passed  in  the  same  way, 
and  a  silk  suture  twisted  round  each.  The  sharp  ends  of  the  pins 
should  be  nipped  off  with  pliers,  a  small  piece  of  oiled  lint  placed 
beneath  them  to  prevent  injury  to  the  cheek,  and  several  sutures 
of  horsehair  passed  superficially  to  keep  the  edges  of  the  wound  in 
accurate  apposition.  The  parts  should  then  be  dried,  and  covered 
with  iodoformized  collodion,  and  a  dumb-bell- shaped  piece  of 
strapping  applied  across  from  cheek  to  cheek  to  prevent  traction. 
Fig.  248.  Fig.  249.  Fig.  250. 


Figs.  248,  249,  250. — Operation  for  single  hare-lip  when  the 
fissure  does  not  extend  into  the  nostril. 


The  pins  should  be  removed  at  the  end  of  twcnty-fQuxJiQ.  ihi.r|iy--4s 
hours,  as  otherwise  they  will  leave  scars.  The  twisted  sutui^e 
should  be  left  on  till  firm  union  has  occurred,  and  the  strapping  re- 
applied. Where  the  fissure  does  not  extend  through  the  whole  lip, 
an  inverted  V-shaped  incision  may  be  made,  with  its  angle  just 
above  the  apex  of  the  cleft  (Fig.  248),  each  arm  stopping  short  of 
the  prolabium ;  the  tissues  included  in  the  arms  of  the  Y  should 
now  be  drawn  down,  and  a  diamond-shaped  wound  thus  formed 
(Fig.  249).  On  bringing  the  raw  surfaces  together,  a  projection 
in  place  of  the  fissure  will  exist  on  the  free  border  of  the  lip 
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(Fig.  250) ;  but  this  will  disappear  in  time,  leaving  the  lip  nearly 
natural.  AVhen  there  is  much  irregularity  between  the  two 
portions  of  the  lip  (Fig.  251),  the  incision  on  the  shallower  side 
should  stop  short  of  the  prolabium,  so  as  to  allow  the  flaj)  thus 
formed  to  remain  attached  at  its  base.  On  the  deeper  side  the 
incision  should  slope  off  at  an  angle  through  the  prolabium,  com- 
pletely removing  the  tissue.  The  flap  left  on  the  shallower  side 
should  be  now  turned  down  and  united  to  the  sloped-off  portion  on 
the  deeper  side,  and  the  vertical  portions  of  the  incision  brought 


Fia.  251.  Fig.  252. 


Figs.  251,  252. — Operation  for  single  hare-lip  when  the  sides  of  the 
fissure  are  unequal. 

together  as  usual.  Thus,  what  was  the  free  edge  of  the  cleft  on 
the  shallower  side,  now  becomes  the  free  edge  of  the  lip  (Fig.  252). 

Operation  for  dovhle  hare-lip. — ^Yli^?^-  intoi'maxillar}^  process 
projcf'ts,  it  should  not,  as  a  rule,  be  removed,  but  ])rcvious  to  the 
operation  for  uniting  the  lip  l)e  partially  detached  with  the  cutting 
pliers,  having  one  blade  blunted  by  being  wrapped  in  lint,  and  then 

-^2££^iL!^!i£^  ^^1^9.  ld9£^  ^^^^  there  secured  by  a  plug  of  gauze  in  the 
Fig.  253.  Fig.  254. 


Figs.  253,  254. — Operation  for  double  hare-lip. 


wound,  a  pad  over  it,  and  a  dumb-bell-shaped  piece  of  strapping 
fixed  to  the  cheeks.  In  some  cases  the  forcing  into  place  of  the 
intermaxilla  will  be  facilitated  hj  excising  a  wedge-shaped  portion 
of  the  nasal  septum  to  which  this  bone  is  attached.  There  are  many 
ways  of  uniting  the  lip.  The  simplest,  perhaps  (Figs.  258  and 
254),  consists  in  paring  completely  the  central  portion,  and  then 
making  two  flaps  from  the  lateral  portions,  bringing  them  down 
and  uniting  them  to  each  other  below  the  central  portion,  and  also 
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to  it,  SO  that  they  may  fill  up  the  gap  left  by  the  deficient  length  of 
the  central  portion. 

EoDENT  ULCER  niost  often  occurs  on  the  face,  especially  near  the 
inner  canthus  of  the  eyelids  and  the  side  of  the  nose,  and  is  there- 
fore conveniently  described  here.  It  is  also  met  with  on  the  scalp, 
the  forehead,  and  the  ear,  and  more  rarely  on  the  neck  and  chin, 
and  even  on  the  limbs  and  breast,  and  indeed  wherever  there  are 
hairs  aiid  sebaceous  follicles.  Eodont  ulcer  is  now  roi^ardod  as  a 
form  of  carcinoma  ;  it  differs  from  ordinary  carcinoma,  how('^'er, 
in  that  it  is  much  slower  in  its  ^i^ro.wth,  and  docs  not  Ix'come 
disseminated,  affect  the  lym2:)hatics,  nor  retiuii  jiftoT  complete 
removal.    F(ithoIo(j//.—lii  the  early  stages  the  disease  is  not  an 
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Fig.  255. — Early  stage  of  rodent  nicer  before  it  lias  pierced  the  epidermis. 
(From  a  drawing  by  Professor  Kantliack.) 

ulcer  but  a  new  growth,  and  in  exceptional  cases  the  new  growth 
preponderates  over  the  ulceration,  so  that  a  mass  of  some  size  is 
formed.  Rodent  ulcer,  unlike  squamous-celled  epithelioma,  does 
not  grow  from  the  surface,  but  begins  in  the  subcutaneous  tissue, 
and  it  is  only  after  it  has  spread  some  little  distance  superficially 
that  the  ei^idermis  ulcerates.  The  new  growth  is  believed  to 
originate  from  the  external  root-sheath  of  the  hair  follicles,  or  more 
probably  from  the  sebaceous  glands.  Microsco/u'cd////  the  earliest 
manifestation  is  the  appearance  under  the  epidermis  of  irregular 
groups  of  small  round  or  oval  cells  lying  in  a  fibrous  matrix 
(Fig.  255).    These  cells  may  sometimes  be  seen  coxatinuous  with 
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the  cells  of  the  sebaceous  follicles  and  external  root-sheath.  Here 
and  there  irregular  andlllrJoimedLcell-nests  occnr,  which,  however, 
are  not  horny  or  keratinoid.  The  ulceration  is  preceded,  indeed 
is  caused,  by  the  extension  of  the  new  growth.  From  squanious- 
celled  epithelioma  rodent  ulcer  differs  in  that  in  the  latter  the  cells 
are  smaller  and  rounder,  cell-nests  are  either  absent  or  are  ill- 
formed  and  never  horny,  and  the  processes^of  the  growth  spread 
supei'ficially  instead  of  deeply,  and  ar(i  ilask-.shapod  and  miich 
branched.  Si(jiis.~  The  disease  is  one  of  advanced  life,  and  seldom 
occurs  before  fifty.  It  is  twice  as  common  in  men  as  in  women. 
It  generally  begins  as  a  small  tubercle,  which  later  becomes  an 
ulcer.  The  ulcer  is  generally  single ;  its  edges  are  irregular,/ 
sinuous,  and  a  little  raised,  and  but  very  slightly  if  at  all  indurated  ;' 
its  base  is  slightly  depressed,  glazed,  void  of  granulations,  generally 
of  a  pale  pink  colour,  and  at  times  covered  with  a  scab.  The  skin 
around  is  healthy.  Although  attempts  at  cicatrization  are  some- 
times seen,  the  cicatrix  readily  breaks  down,  and  the  ulcer,  which 
never  quite,  heals,  slowly  extends,  destroying  muscle,  cartilage, 
and  b£ne,  till  at  the  end,  perhaps,  of  twenty  or  thirty  years  it  has 
destroyed  a  great  part  of  the  bones  of  the  face,  one  or  both  of  the 
eyes,  and  the  cartilages  and  bones  of  the  nose,  leaving  a  horrible 
and  unsightly  chasm.  Treatmeut. — The  growth  or  ulcer  should  be 
freely  excised,  f  f  done  early  the  prognosis  is  good,  as  it  is  only 
when  some  of  the  giowtli  is  left  that  a  recurrence  need  be  feared. 
Even  in  the  later  stages,  when  much  tissue  has  been  destroyed,  free 
removal  with  the  knife  and  the  application  of  caustics  to  what 
cannot  be  thus  removed,  will  sometimes  stoj)  the  further  progress 
of  the  growth. 

Stomatitis,  or  inflammation  of  the  mouth,  may  be  divided  into 
the  aphthous,  the  parasitic,  the  ulcerative,  the  syphilitic,  the 
mercurial,  and  the  gangrenous. 

Aphthous  sfomfititls  generally  depends  upon  some  digestive  dis- 
turbance, and  is  common  in  young  children.  It  is  characterized 
by  white  patches  of  erosion  on  the  mucous  membrane  of  the  lips, 
cheek,  and  tongue.  Ehubarb  and  magnesia,  and  locally  borax  and 
honey,  are  the  usual  remedies. 

J^rrnsitic.  domatitts,  or  thrush,  resembles  the  preceding,  but 
de^l^ends  ui)on  the  presence  of  a  parasite  known  as  the  oidium 
albiruhs.  It  is  generally  merely  symptomatic  of  other  diseases, 
to  the  alleviation  and  cure  of  which  the  treatment  should  be 
directed. 

UJcerativG_jiom(AtitJs  is  more  serious,  but  is  still,  as  a  rule,  super- 
ficiaT  IFlnay  depend  upon  digestive  disturbance,  local  irritation 
3f  cutting  teeth,  or  bad  hygiene.  The  ulcers  are  covered  with  a 
^rey  slough,  the  gums  are  red  and  swollen,  and  the  breath  is  foul. 
1  stimulating   plan   of  treatment  is  generally  required,  with 
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attention  to  the  digestive  functions,  hygienic  surroundings,  &c. 
Locally,  the  mouth  should  be  rinsed  out  with  a  wash  of  chlorate  of 
potash. 

Syphilitic  stomatitis  is  common  during  the  secondary  and  tertiary 
stages  of  syphilis,  and  requires  no  further  mention. 

Mercurial  stomatitis,  depending  upon  an  overdose  of  mercury,  or 
some  idiosyncrasy  of  the  patient  to  the  drug,  is  of  less  frequent 
occurrence  in  its  severe  forms  than  formerly.  It  is  attended  with 
foul  breath,  swollen  tongue,  spongy  gums,  profuse  salivation, 
swelling  of  the  parotid  and  submaxillary  glands,  and  loosening  of 
the  teeth.  It  may  terminate  in  gangrenous  ulceration,  with  exten- 
sive destruction  of  the  soft  tissues,  and  perhaps  necrosis  of  the 
bones.  Chlorate  of  potash,  both  internally  and  as  a  mouth-wash, 
should  be  given  ;  and  the  strength  supported  by  fluid  nourishment 
and,  if  indicated,  by  stimulants. 

CTonc/reitous  storiiatitis,  or  cancrum  oris,  is  a  2)hageda3nic  ulceration, 
whicE^begins  on  the  inside  of  the  cheek,  and  if  not  checked 
rapidly  involves  its  whole  thickness.  It  is  very  apt  to  terminate 
in  blood-poisoning.  It  apjiears  to  depend  uj^on  throml)Osis  of  the 
capillaries,  a  condition  in  (»b;il)ly  induced  ])y  the  preseiico  of  a  spcci- 
hc,  but  as  yet  uiikiiow  ii,  mici'o-orgiinisni.  (jiangrciious  stomatitis 
is  most  frequently  met  with  in  under-fed,  debilitated  children 
recovering  from  one  of  the  exanthemata,  typhoid  fever,  &c.,  or 
subjected  to  bad  hygienic  conditions.  A  foul  and  black  slough 
preceded  by  great  tenderness  and  foetid  breath  forms  in  the  mouth, 
and  a  dusky  patch  soon  apjDears  on  the  surface  of  the  cheek,  which 
becomes  hard  and  brawny,  and  then  black.  The  ulceration  may 
extend  to  the  gums,  and  if  the  disease  is  not  soon  arrested,  extensive 
sloughing  occurs,  toxiiemic  symj^toms  set  in,  and  the  patient  dies 
comatose,  of  general  blood-poisoning,  or  of  bronchitis  or  pneumonia; 
or  he  may  recover,  but  with  the  loss  of  a  large  part  of  the  cheek, 
leaving  the  mouth  and  pharynx  exposed.  It  ai)pears  to  be  of  a 
nature  similar  to  the  gangrenous  inflammation  of  the  female 
genitals  known  as  noma.  The  treatriient  must  be  energetic.  The 
parts  should  be  well  dried,  and  thoroughly  destroyed  with  fuming 
nitric  acid  ;  or  boroglyceride  may  be  aj^plied  in  milder  cases.  If 
the  gangrenous  process  is  not  arrested  all  the  infected  tissue  should 
be  cut  away,  portions  of  the  j  aw  being  gouged  out  if  necessary.  Free 
bleeding  will  show  that  healthy  tissues  have  probabl}^  been  reached; 
but  as  a  farther  precaution  the  raw  tissues  may  be  mopped  over 
with  fuming  nitric  acid.  The  chasm  thus  left  may  subsequently 
be  closed  by  a  plastic  operation.  The  strength  in  the  meanwhile 
must  be  supported  with  strong  beef-tea,  brandy-and-egg  mixture 
and  nutrient  enemata.  Eecumbency  should  be  insisted  upon  during 
convalescence,  since  there  is  a  tendency  to  fatal  syncope,  which 
may  remain  for  some  time. 
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Salivary  calculi  are  sometimes  met  with,  blocking  the  orifice 
of  Wharton's  duct,  or,  more  rarely,  one  of  the  ducts  of  the  other 
salivary  glands.  They  are  composed  of  animal  matter,  imj^reg- 
nated  with  phosphate  and  a  trace  of  carbonate  of  lime.  Generally 
they  can  be  seen,  or  at  any  rate  felt,  in  the  interior  of  the  mouth, 
as  hard  bodies  in  the  course  of  the  duct.  They  may  give  rise,  by 
causing  retention  of  the  secretion  of  the  gland,  to  swelling,  p;iin, 
and  tenderness  in  the  obstructed  gland,  and  sometimes  to  sux>p_ura- 
tioiTand  salivary  listiila.  An  incision  through  the  mucous  mem- 
brane over  the  calculus  will  allow  of  its  removal  with  a  scoop  or 
forceps.  Should  stricture  of  the  duct  follow,  it  must  be  divided 
transversely. 

Eanula  is  a  bluish-white,  semi-translucent,  globular  or  ovoid  ' 
swelling  situated  in  the  floor  of  the  mouth  beneath  the  tongue,  and  ^' ' 
containing  a  glairy  mucoid  fluid.    Mr.  Morrant  leaker  has  conclu- '  ' 
sively  shown,  by  introducing  a  small  bristle  into  the  duct  by  the'"^^*^"-  " 
side  of  the  swelling,  that  itjs^ni^  usiial^^^^  of  Whartojn.'s 

duct,  as  was  formeaiyjLmglit.  It  has  been  variously  attributed 
to-  1.  An  (  •iilargement  of  one  of  the  mucous-iollicles  under  the 
ton_gue  [liiiicons  -.  A jlilatcd  aciuua-Jif-jme.--cdL the^saJiji^^ 

glamls  [sa/ii 'll rjl   aj^ t ) .     o.    Aji_rui]:irf);ciiu;nt   of   a,   hurafl.  rmipogp. 

{hiirsal  ci/st).  4.  An  qnlargement  of  the  glands -£)f-_Iilandiu .or 
■^l^lnilt^l'ii.'^^'^'^  ^'i/^O'  which  are  situated  under  the  tongue  near  the 
tip.  It  is  painless,  but  interferes,  to  a  greater  or  less  extent 
according  to  its  size,  with  the  movements  of  the  tongue  in  speech 
and  deglutition.  Sometimes  these  cysts  attain  a  large  size  and 
extend  deeply  in  the  neck,  presenting  below  the  jaw.  Treat-ment. — 
After  painting  the  parts  with  a  twenty  per  cent,  solution  of  cocaine, 
a  portion  of  the  cyst-wall  sliould  be  pinched  up  with  nibbed  forcej)s, 
and  a  goodj^sizedj)ieco  _alit.  excised  with  curved  scissors.  A  deep 
hold  must  be  taken  or  the  mucous  membrane,  which  adheres  but 
loosely  to  the  cyst,  will  alone  bo  caught  up.  The  fhud  should  be 
squeezed  out,  and  the  lining  membrane  cauterized  with  a  stick  of 
nitratej)f  silver,  and  the  02)eniiig  kej)t  free  hj  the  daily  passage  of 
a  probe,  so  that  healing  may  take  place  from  the  bottom.  If  a 
mere  incision  is  made,  the  cyst  is  nearly  sure  to  fill  again.  A  seton 
will  sometimes  answer,  but  it  is  not  always  reliable ;  if,  therefore, 
the  treatment  above  indicated  fails,  the  cj^t  should  be  dissected 
out. 

Bursal  and  dermoid  cysts. — l\(t/ioIo(ji/. — These  cysts,  which 
contain  a  glairy  fluid  or  a  grumous,  sebaceous  material,  project  both 
under  the  tongue  and  in  the  neck  below  the  jaw.  Those  in  the 
middle  line  of  the  neck  or  tongue  may  be  due  to,  1,  Bursal  enlarye- 
incjits  or,  2,  Tuhulo-derinoids,  originating  from  obsolete  ducts. 
1.  The  hurscv  in  this  region,  are  three  («)  one  over  tlTe  pomum 
Adanii,  (A)  one  bet\\'een  the  thyroid  cartilage  and  posterior  siu'face  of, 
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L^qid  bone,  and  (c)  one  between  the  gonio-liyo-glossi  muscles. 
2.  Tnhulo- derm  Olds  arise  m  connection  witli  tlio  tliyroglossal 
duct  {Ilis's  duct).  The  thyroid  body  is  devcdopod  from  the  buccal 
cavity  by  an  evagination  of  buccal  e];)ithelium  into  the  mesoblast 
forming  the  tongue.  The  invagination  occurs  at  the  foramen 
CEecum,  and  the  tube  leading  from  this  to  the  thyroid  body 
eventually  atrophies.  Owing  to  the  development  of  the  hyoid  bone 
the  duct  is  divided  into  an  upper  segment,  the  lim/ual  duct,  from 
which  arise  the  tubulo-dermoids ;  and  a  lower  segment,  the  thi/roid 
duct,  which  may  lead  to  the  formation  of  median  cervical  fistulte  and 
accessory  thyroids.  The  tubulo-dermoids  maybe  situated  («)  near 
the  foramen  coecum,  bulging  under  the  tongue,  or  {h)  in  the  neck, 
projecting  perhaps  as  low  as  the  pyramidal  or  middle  lobe  of 
the  thyroid  body.  The  cysts  on  one  side  of  the  neck  are  dermoid 
formations  in  the  regions  of  the  branchial  clefts.  As  they  increase 
in  size,  they  send  prolongations  in  various  directions,  and  some- 
times become  connected  with  the  carotid  sheath.  S'igns. — The 
middle-line  cysts  form  fluctuating  swellings  in  the  front  of  the 
neck,  and  when  due  to  enlargement  of  bursne  are  often  translucent. 
In  the  lateral  cysts  fluctuation  may  sometimes  be  obtained  by  one 
finger  in  the  mouth  and  another  on  the  cyst  in  the  neck.  When 
they  extend  to  the  sheath  of  the  great  vessels  the  pulsation  of  the 
carotid  may  be  communicated  to  them.  Treatment. — The  bursal 
cysts  should  be  removed  through  a  vertical  incision  over  them  in 
the  middle  line  of  the  neck.  The  dermoids,  when  they  project 
under  the  tongue  and  are  not  too  large  and  apparently  moveable, 
may  at  times  be  shelled  out  through  an  incision  in  the  floor  of  the 
mouth  to  prevent  scarring.  Otherwise  they  must  be  dissected  out 
through  an  incision  in  the  neck. 


DISEASES  OF  THE  TONGUE. 

Tongue-tie  is  due  to  the  tongue  being  more  or  less  tightly  bound 
down  to  the  floor  of  the  mouth  by  the  shortness  of  the  frsenum.  It 
is  apt,  when  well  marked,  to  interfere  with  sucking,  and  later,  with 
distinct  speech.  It  is  easily  remedied  by  dividing  the  freenum  with 
probe-pointed  scissors,  care  being  taken  to  direct  the  points  down- 
wards and  backwards  and  merely  to  notch  the  free  border,  lest  the 
ranine  artery  be  wounded,  an  accident  which,  in  infants,  has  been 
attended  with  severe,  and  in  some  cases  fatal,  hasmorrhage.  If  the 
division  of  the  frsenum  is  too  free  the  tongue  may  loll  backwards, 
pressing  the  epiglottis  over  the  entrance  of  the  larjmx,  and  pro- 
duce severe  dyspnoea  or  even  fatal  asphyxia — ' '  swallowingjilie 
tongue,"  as  it  has  been  called.  On  drawing  the  tongue  forwards 
thesymptoms  will  at  once  cease ;  but  a  ligature  should  be  passed 
through  its  tip  and  secured  to  the  cheek,  with  instructions  to  again 
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draw  the  tongue  forwards  with  the  ligature,  shoukl  the  symptoms 
recur. 

NoN-DlFFERENTiATiON  of  the  tongue  from  the  surrounding 
tissues  gives  rise  to  the  rare  malformation  in  which  the  tongue 
appears  bound  down  to  the  floor  of  the  mouth.  This  condition 
must  not  be  mistaken  for  that  called  anl-yloglossia,  in  which  the 
tongue,  in  consequence  of  cicatricial  adhesions,  presents  a  similar 
appearance.  Division  of  the  adhesions  in  the  latter  case  will  do 
much  to  remedy  the  affection. 

Macroglqssia,  oiiPiYPERTROPHYof  the  tongue,  maybe  congenital 
or  acquired.  In  either  case  it  is  rare.  Signs.— The  whole  tongue 
is  uniformly  enlarged,  and  sometimes  so  much  so  that  it  presses 
forwards  the  alveolar  process  of  the  lower  jaw  with  the  incisor 
teeth,  and  protrudos  from  the  mouth,  hanging  downwards  as  low 
as  the  chin.  AVlicn  thus  exposed  the  mucous  membrane  becomes 
cracked,  spongy,  and  bluish-red,  and  is  subject  to  repeated  attacks 
of  subacute  glossitis.  PatJwIogi/. — The  affection  appears  to  bo  due 
toji_blockiiig  of  tho  lympliatics  at  the  base  of  the  tongue  ;  at  any 
rate  the  lympliatics  arc  found  enlarged  and  distended  with  lymph, 
and  the  connective  tissue  is  increased  in  amount  and  infiltrated 
with  lymphoid  corpuscles.  It  apx^eai's  .  isolated,  thoreforej  to  ele- 
phantiasis— a  condition  sometimes  found  co-existing  in  the  neck 
and  other  parts  of  the  body.  The  only  treatment  of  much  avail  is 
excision  of  part. of  the  org.pi.  The  removal  of  a  Y-shaped  piece  has 
been  attended  with  excellent  results.  It  should  be  done  before  the 
!  teeth  and  jaw  have  been  deformed  by  the  pressure. 
•  Acute  parenchymatous  glossitis,  or  deep  inflammation  of 
j  the  tongue,  maybe  due  to  mercury,  fever,  iodism,  injury,  carious 
teeth,  stings  of  insects,  abscesses  beneath  the  jaw ;  sometimes  there 
is  no  apparent  cause.  Signs. — In  severe  cases  the  whole  tongue  is 
swollen,  and  in-otrudes  from  the  mouth,  interfering  with  speech  and 
deglutition,  and  sometimes  threatening  suffocation.  It  frequently 
ends  in  abscess.  It  is  often  attended  with  high  fever  and  salivation, 
and  may  be  quite  sudden  in  its  onset.  Treatment. — Should  a  brisk 
purge  and  the  milder  measm^es  applicable  to  acute  inflammations 
fail,  free  longitudinal  incisions^jjv^^  be^jdee|:»,  should  be 

made  along  the  dorsiim  of  the  tongue,  and  the  swelling  will  usually 
subside  in  a  few  hours. 

Suppuration  and  ap.scess  sometimes  follow  an  attack  of  acute 
glossitis ;  but  the  preceding  inflammation  may  be  so  slight  as  to  be 
overlooked.  The  abscess,  which  then  forms  a  firm,  tense,  elastic 
swelling  in  the  substance  of  the  tongue,  may  be  mistaken  for  a 
gumma  or  carcinoma ;  but  the  diagnosis  is  readily  made  by  an 
exploratory  puncture.  A  free  incision  is  the  proper  treatment,  the 
cavity  filling  up  in  a  few  days. 
Chronic  sut'erficiat,  glossitis,  also  known  as  psoriasis, 
^y,  M  M 
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icMhyosis  or  leucoplakia  of  tlie  tongue,  is  a  chronic  inflammation 
of  the  mucous  membrane,  and  may  be  induced  by  sj;p]iilis,  exces- 
sive smoking,  some  forms  of  dyspepsia,  the  abuse  of  spirit^,  jagged 
teeth,  &c.  It  begins  as  a  hypertemia  of  the  papiHary  layer,  and 
presents  at  this  stage  slightly-raised  red  j)atches  better  seen  if  the 
tongue  be  dried.  This  is  followed  by  excessive  growth  of  ej)ithelium , 
the  cells  of  which  assume  a  horny  character,  and  the  patches  which 
were  previously  red  become  bluish- white,,  and  later,  opac  juo  white. 
Several  of  the  patches  may  now  coalesce,  covering  in  severe  cases 
the  whole  or  greater  part  of  the  dorsum  of  the  tongue.  It  is  this 
condition  to  which  the  term  psoriasis  has  been  api)lied  from  its 
superficial  resemblance  to  psoriasis  of  the  skin.  Still  later,  from 
excessive  heaping  u])  of  the  epithelium,  the  surface  of  the  organ 
becomes  cracked  and  nodular,  simAilating  ichthyosis,  a  name  by 
which  it  has  also  been  called.  As  the~pathology  of  the  affection, 
however,  is  distinct  from  that  of  the  above-named  affections  of  the 
skin,  it  would  be  better  to  drop  these  terms,  and  to  call  the  affec- 
tion either  levcoplakia  [itjhite  patches)  or  chronic  glossitis.  After 
variable  periods,  the  hypertrophied  papilte  may  atrophy,  or  ulceia- 
tion  may  occur;  or^the  epithelium  may  grow  into  the  substance^ of 
the  tongue  and  the  disease  become  epitheliomatous.  At  times  the 
inflammation  does  not  give  rise  to  an  increase  of  epithelium,  the 
tongue  then  appearing  smooth,  glazed,  and  red.  The  disease, 
except  when  ulceration  occurs,  causes  little  or  no  pain,  and  often 
gives  rise  to  no  inconvenience ;  but  it  shoukl  alM^ays  be  carefully 
watched  for  any  sign  of  its  becoming  epitheliomatous.  A  similar 
condition  of  the  mucous  surface  of  the  lij^s  and  cheeks  is  a  common 
accompaniment,  especially  in  smokers  {smoJie7'''s  patches).  Treat- 
ment.— All  sources  of  irritation,  especially  smoking,  stimulants  and 
condiments,  should  be  avoided ;  antisyphilitic  remedies  given  where 
indicated ;  and  soothing  washes  of  chlorate  of  potash  or  borax 
applied.  Should  any  of  the  leucoj)lakial  j)atches  shqng,  signs^pf 
ulceration  the  whole  patch  should  be  at  once  excised ;  or  should 
signs  of  epithelioma  already  be  present,  the  whole  or  half  of  the 
tongue  should  be  removed. 

Ulceeationofthe  tongue  maybe  simple,  tuberculous,  syi^hilitic, 
lupoid,  or  epitheliomatous.  Aphthous  ulceration,  and  that  follow- 
ing mercurial  salivation,  have  been  described  under  stomatitis. 

Simp>Ie  ulceration  may  depend  on  digestive  disturbance  (di/speptic 
ulcer)  or  on  irritation,  as  of  a  sharp  or  carious  tooth,  hot  pipe 
stem,  (fee.  [dented  or  pyitaMe  uloer).  Both  varieties  are  generally 
superficial,  and  imattended  with  the  induration  and  infiltration 
characteristic  of  epithelioma.  The  diispeptic  idcer_  usually  occurs 
on  the  dorsum  of  the  tongue  near  the  tip.  The  ulceratioii  is  some- 
times extensive  and  multiple,  and  is  often  accompanied  by  some 
superficial  glossitis  at  other  parts  of  the  tongue.    The  derdal  uke.r 


ULCERATION"  OF  THE  TONGUE. 


531 


13  situated  on  the  side  of  the  tongue,  and  generally  corresponds  <^ J 
with  a  carious  or  sharp  tooth.  At  first  it  maybe  a  mere  superficial^ 
red  abrasion,  but  if  neglected,  it  becomes  a  distinct  ulcer,  irregulariJu^ 
in  shape,  and  surrounded  with  an  inflammatory  area.  The  edges 
are  abrupt  and  a  little  raised,  but  not  everted ;  the  base  is  depressed, 
sloughing,  and  sometimes  phagedpenic,  but  not  indurated  unless 
the  ulcer  has  existed  some  time,  when  it  may  become  callous. 
It  is  always  unattended  with  infiltration.  Treatment. — In  the 
dyspeptic  ulcer  the  diet  and  ^bowels  must  be  carefully  regulated, 
bismuth  or  soda  in  infusion  of  calumba  given  internally,  and 
soothing  washes  or  borax  and  honey  applied  locally.  Caustics 
must  be  avoided.  In  the  dental  idcer  any  offending  tooth  must 
be  filed,  stopped,  scraped,  or  extracted ;  in  short,  qyqvj  source 
of  irritation  removed.  The  ulcer  will  then  rapidly  heal,  but  if 
neglected  it  may  become  ei3ithe.liomatous.  On  the  first  appearance 
of  infiltration,  therefore,  free  excision  is  imperative. 

Tuhercidoiis  ulceration  of  the  tongue  is  rare,  and  generally  occurs 
ill  young  adult  males,  the  subjects  of  phthisis  or  of  general  tuber- 
culosis. It  usually  begins  as  a  small  pimple  or  nodule  on  the  dorsum 
of  the  tongue,  es]2eciallxJJ^ai^-il^'-~^  This,  after  a  short  time, 
breaks  down  into  a  round,  oval  or  irregular,  painful  ulcer.  The 
edges  are  slightly  raised,  vertical,  inverted,  or  undermined,  some- 
times slightly  thickened,  but  never  (n  ^rlcd  or  grciitly  indurated. 
The  base  is  uneven  or  nodular,  and  covered  with  coarse,  pinkish- 
grey  granulations,  or  with  a  grey  or  yellow  shreddy  slough.  Some- 
times several  smaller  ulcers  appear  around  the  one  first  formed,  and 
coalesce  with  it.  The  ulceration  usually  progresses  in  spite  of  treat- 
ment, the  patient  dying  of  phthisis  or  other  tuberculous  affection. 
The  absence  of  glandular  enlargement,  of  induration,  and  of  signs 
of  syphilis,  along  with  the  presence  of  tubercle  elsewhere,  and  the 
characters  given  above,  should  serve  to  distinguish  it  from  syphilitic 
and  epitheliomatous  ulceration.  Treatment  has  hitherto  been  of 
little  service.  The  ulcer,  however,  may  be  soothed  by  Ferrier's 
snuff  or  cocaine ;  or,  if  the  constitutional  state  does  not  forbid,  it 
may  be  scraped  with  a  Volkmann's  spoon  and  dusted  with  iodoform, 
cauterized  with  nitrate  of  silver,  or  Qutjmt.  The  usual  constitu- 
tional treatment  for  tubercle  should,  of  course,  at  the  same  time  be 
employed. 

Syjjhih'tic  ulceration  may  be  divided  for  practical  purposes  into 
the  superficial  and  deep  ;  the  former  commonly  occurring  in  the 
early,  the  latter  in  the  later  stages  of  syphilis,  {a)  The  superficial 
ulcers  affect  the  side  of  the  tongue,  and  are  frequently  associated 
with  similar  ulcers  on  the  lips,  cheeks,  palate,  gums,  and  fauces. 
They  are  usually  of  an  oval  or  irregular  shape  and  have  sharply  cut 
edges,  an  ash-grey  base,  and  a  surrounding  areola  of  inflammation. 
They  readily  disappear  under  the  influence  of  mercury,  and  the 
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local  application  of  a  lotion  of  nitrate  of  silver  or  chromic  acid. 
These  ulcers  are  sometimes  associated  with  a  heaping-up  of  epithe- 
lium similar  to  that  which  occm\s  in  mucous  tubercles.  (/>)  The 
deep  ulcers  are  due  to  the  breaking  down  of  syphilitic  gummata. 
They  generally  occur  in  the  centre  of  the  dorsum  of  the  tongue  as 
deep  irregular  excavations,  with  raised,  slightly  concave  or  under- 
mined edges,  and  a  base  covered  with  a  yellow  slough  and  debris  of 
breaking-down  tissue.  They  are  usually  surrounded  with  a  red 
areola.  On  healing,  they  leave  characteristic,  cracked,  or  stellate- 
looking  scars.  Their  situation  at  or  near  the  middle  of  the  tongue, 
the  absence  of  induration  and  of  glandular  enlargement,  the 
history  of  the  previous  gummatous  swellings  and  of  syphilis,  and 
their  amenability  to  antisyphilitic  remedies,  should  serve  to 
distinguish  them  from  squamous  or  other  forms  of  carcinoma, 
Treatme7it. — Large  doses  of  iodide  of  potassium,  combined  with 
quinine  if  the  constitution  is  at  all  broken,  and  the  local  application 
of  a  cleansing  gargle,  as  chlorate  of  potash,  will  rapidly  cause  them 
to  heal.  The  scars  left  by  these  ulcers  sometimes,  though  rarely, 
degenerate  into  epithelioma.  Should  any  indm-ation  therefore 
appear  in  them,  their  free  removal  with  the  knife  should  at  once 
be  undertaken. 

Lupoid  ulceration  of  the  tongue  is  very  rare.  I  have  only  seen 
one  case  during  an  experience  of  thirty  years  at  St.  Bartholomew's 
Hospital.  This  was  under  the  care  of  my  colleague,  Mr.  Butlin. 
The  case  occm-red  in  a  young  girl  with  very  extensive  lupus  about 
the  nose,  lips,  and  mouth.  Scraping  with  a  Yolkmann's  spoon  was 
the  treatment  adopted. 

EpithclioiiKifoKs  uJcfrot/oii  is  due  to  the  breaking  down  of  squamous 
carcinoma.  It  is  described  under  ulceration  instead  of  amongst 
new  growths,  as  in  (•onsc([iienco  of  the  irritation  I'roui  the  tooth, 
food,  and  the  movements  of  the  tongue,  epithelioma  in  thi  s  situatioji 
very  rapidly  ulcerates,  even  if  it  does  not  begin  as  an  ulcer  ;  hence 
it  is  from  other  ulcers  rather  than  from  new  growths  that  it  has  io 
be  distinguished.  It  is  much  more  common  in  men  than  in  women, 
and  seldom  occurs  under  the  age  of  forty.  Often  it  is  due  to  the 
irritation  of  a  carious  or  sharp  tooth,  and  then  begins  as  a  dental 
ulcer ;  or  it  may  arise  in  the  scar  left  by  a  syphilitic  ulcer,  or  follow 
upon  the  condition  of  the  tongue  known  as  chronic  superficial 
glossitis.  Occasionally  it  begins  as  a  wart  or  pimple  in  patients 
in  whom  no  cause  for  it  can  be  assigned.  It  is  most  common  on 
the  side  of  the  tongue  opposite  the  molar  or  bicuspid  teeth.  The 
ulcer  IS  irregular,  with  raised,  sinuous,  hard  and  everted  edges,  and 
an  uneven,  excavated,  or  warty  base  ;  while  the  tissues  around  are 
infiltrated  and  indurated.  Its  growth  is  generally  rapid,  and 
attended  with  neuralgic  pain  and  copious  salivation.  If  allowed  to 
take  its  coiu'se  it  spreads  backwards  to  the  pillars  of  thfe  fauces, 
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downwards  to  the  floor  of  the  mouth,  and  inwards  to  the  opposite 
half  of  the  tongue  ;  whilst  the  submaxillary  lymphatic  glands,  and 
later  the  lymphatic  glands  in  the  neck  become  enlarged,  and  the 
parts  about  the  angle  of  the  jaw  infiltrated  and  matted  together  by 
the  disease.  Secondary  ulcers  then  form  from  the  breaking  down 
of  the  glands  in  the  neck,  and  the  patient  dies,  worn  out  by  pain 
and  iri  itation,  or  exhausted  by  hiemorrhage  ;  but  like  squamous 
carcinoma  in  other  parts  it  seldom  bcc()inos  disseminated  in  distant 
organs.  Treatment.— l^ailj  and  irw  extirpation  ought  in  every 
instance  to  be  undertaken,  but  even  then  a  recurrence  in  the  glands 
of  the  neck  is  only  too  frequent.  When  the  disease  has  attained 
some  magnitude,  the  propriety  of  removal  becomes  a  question,  and 
opinions  differ  under  what  circumstances  it  ought  to  be  attempted. 
Its  removal  is  contra-indicated  : — 1,  when  it  has  extended  so  far 
backwards  that  the  finger  cannot  reach  healthy  tissue  beyond  it ; 
2,  when  it  is  firmly  and  extensively  adherent  to  the  jaw  ;  3,  when  the 
tongue  is  firmly  bound  down  to  the  floor  of  the  mouth  ;  4,  when  the 
glands,  not  only  below  the  jaw,  but  deep  in  the  neck,  are  much 
enlarged,  imj)licating  the  carotid  and  vagus ;  and  5,  when  the 
patient  is  too  weak  or  enfeebled  by  age,  or  emaciated  from  the 
disease  itself,  or  from  disease  of  other  organs,  to  stand  an  operation. 
Moderate  enlargement  of  the  glands,  slight  adhesion  to  the  jaw, 
and  some  infiltration  of  the  floor  of  the  mouth,  do  not,  in  my 
opinion,  forbid  an  operation  (especially  if  the  patient  is  suffering 
from  much  pain,  and  is  otherwise  in  good  health),  jn-ovided  the 

I  whole  of  the  disease  with  the  enlarged  glands  can  be  got  away. 

I  Where  the  disease  is  regarded  as  beyond  the  reach  of  extirpation, 
the  pain  and '  salivation  may  often  be  relieved  by  removing,  not 
only  decayed,  but  sound  teeth  that  may  be  irritating  the  growth, 
or  by  stretching  or  dividing  the  gustatory  nerve.  This,  which 
however  is  sometimes  impracticable  on  account  of  the  extension  of 
the  growth,  may  be  done  by  making  a  small  incision  transversely 
from  the  last  molar  tooth  through  the  mucous  membrane  to  the 
side  of  the  tcnigue,  then  jmssing  an  aneurysm  needle  into  the  wound, 
and  hooking  up.  the  nerve,  which  is  here  quite  superficial.  Cocaine, 
or  morphia  and  glycerine,  may  be  painted  on  the  part,  whilst  the 
patient's  remaining  span  of  life  may  be  rendered  bearable  by 
increasing  doses  of  opium  or  morj^hia. 

Tumours  oe  the  toxgue. — rapiUoinatvus  or  warty  uroirfhs  are 
not  uncommon,  and  may  be  distinguished  from  epithelioma,  into 
which  they  are  liable  to  degenerate  as  age  advances,  by  the  absence 
of  induration  about  their  base.  They  should  be  freely  removed  by 
the  knife  or  scissors.  Vascular Jiunoiirs  OTjutui  and  ly^^^^^ 
are  occasionally  met  with,  and  may  be  destroyed  by  the  galvano- 
cautery,  or  removed  by  the  ligature  or  knife.  Fibrous,  fatty, 
>  ui//xomatous,  adenomatous,  sa/rcomatoas,  and  ''i^nitiomaUim  tumours 
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other  than  the  squainoiis  variety,  which  has  already  been  described 
under  epithelioniatous  ulceration,  are  too  rare  in  the  tongue  to  call 
for  further  remark.  For  mucous  tuhcrcles  and  gummata  see  Syphilis 
of  the  Tongue. 

Syphilis  of  the  tongue  may  occur  as — ^1.  Prim^ary  chancre. 
2.  Mucous  tubercles.  3.  Superficial  glossitis.  4.  ^^l^)_erHcial  and 
deep  ulceration;  and  5.  Gummata.  Primurii  cJuotcres,  which  are 
very  rare  in  this  situation,  require  no  description.  Mucous  tuhtrcJcs 
consist,  as  elsewhere,  of  heapings  up  of  epithelium  over  infiltrated 


Fig.  25(i. — Excision  of  the  tongue  with  the  ecraseur. 


and  enlarged  papilla3,  and  appear  as  flattened  elevations  of  a  greyish- 
white  colour.  They  are  generally  present  on  the  palate  and  fauces 
at  the  same  time.  Mercury  internally,  and  black  wash  locally, 
cause  them  rapidly  to  disappear.  Superficial  (jlossitis  and  the  super- 
ficial and  deep  ulcerations  have  already  been  described.  Oummata 
occur  as  hard,  globular  masses  in  the_fibrous  tissue  of  the  septum, 
and  also  in  the  substance  of  the  muscles.  They  may  be  siagle_or 
multiple.  The  mucous  membrane  covering  them  is  at  first  natural 
in  appearance,  but,  as  the  gumma  softens,  it  gives  way,  and  a  deep 
syphilitic  ulcer  is  produced.    Iodide  of  potassium  is  the  remedy. 

Excision  of  the  tongue  may  be  performed  in  many  ways. 
Only  those  methods  in  most  general  use  will  be  here  described. 
They  will  be  considered  under  the  heads  of,  excision  with  (l)the 
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knife,  (2)  the  ecraseur,  (3)  the  scissors,  (4)  the  galvano-ca^ter5^ 
The  tongue  is  also  frequently  excised  simultaneously  with  infiltrated 
glands  through  an  incision  in  the  side  of  the  neck  by  (5)  Kocher's 
method. 

1.  Excision,  with  the  knife,  on  account  of  the  23rof use  hsemorrhage 
which  attends  it,  is  only  applicable  when  the  anterior  portion  of  the 
tongue  requires  removal.  The  tongue  should  be  well  drawn  for- 
ward and  the  diseased  portion  cut  away  with  one  sweep  of  the  knife, 
and  the  bleeding  vessels  tied. 

2.  Tlir  rrrasraj'  is  much  less  used  than  formerly.  The  mouth 
having  been  widely  o^Dened  by  a  gag,  two  ligatures  are  passed 
through  the  tongue,  one  on  either  side  of  the  tip,  and  the  mucous 
membrane,  where  it  is  reflected  from  the  tongue  to  the  jaw,  is 
divided  with  scissors  along  with  some  of  the  fibres  of  the  genio- 
hyo-glossus.  The  mucous  membrane  covering  the  dorsum  of  the 
tongue  is  next  divided  in  the  middle  line  by  a  bistoury  from 
the  tip  as  far  back  as  to  be  well  beyond  the  disease.  This  allows  the 
tongue  to  be  readily  split  with  the  fingers  into  two  halves.  The 
cord  of  the  ecraseur  is  now  passed  over  one  half,  and  well  behind 
the  disease,  and,  if  the  whole  tongue  is  to  be  removed,  the  cord  of 
a  second  ecraseur  over  the  other  half.  The  cord  being  tightened  by 
screwing  up  the  ecraseur,  the  tongue  is  cut  through.  The  lingual 
artery,  with  the  gustatory  nerve,  is  drawn  out  in  the  form  of  a 
loop  by  the  cord  of  the  ecraseur  (Fig.  256).  A  ligature  shoukl  be 
passed  round  the  artery  with  an  aneurysm  needle,  and  the  artery 
severed  in  front  of  the  ligature.  The  anterior  part  of  the  tongue 
will  now  coi^ie  aw^ay,  leaving  the  ligature  on  the  artery  in  the  stump 
of  the  tongue.  The  above  is  a  slight  modification  of  the  operation 
introduced  by  Mr.  Morrant  Baker. 

3.  Excision  luith  the  scissors  (Whitehead's  method),  consists  in 
drawing  the  tongue  well  forward  by  tw(j  ligatures  through  its 
tip,  dividing  the  frfenrmi,  splitting  the  tongue  as  described  above, 
and  then  separating  the  diseased  half  from  its  attachments,  begin- 
ning from  below  by  a  series  of  short  snips  with  blunt  pointed 
scissors,  clamping  or  tying  the  lingual  artery,  if  seen,  before  it  is 
divided,  or  else  immediately  it  is  cut.  The  lingual  artery  lies 
immediately  below  the  muscle- substance  ,  about  a  quarter  of  an 
inchXi'O^'^  the  middle  lino.  If  the  disease  involves  both  sides  of 
{lie'tongue  the  opposite  half  can  next  be  removed  in  the  same 
way.  To  prevent  haemorrhage  during  the  operations,  some  surgeons 
first  tie  one  or  both  lingual  arteries  in  the  neck,  whilst  others,  for 
fear  of  blood  entering  the  trachea,  perform  tracheotomy,  and  plug 
the  trachea  with  Ilahn's  tampon  cannula,  or  merely  introduce  an 
ordinary  tracheotomy  tube,  and  plug  the  pharynx  firmly  with  a 
sponge  during  the  operation.  All  such  measures  are,  however,  in 
my  opinion,  quite  unnecessary,  and  only  add  to  the  danger  of  the 
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023eration.  Should  bleeding  occur  it  can  always  be  arrested  tem- 
porarily by  merely  j)assing  the  finger  into  the  pharynx  and  pressing 
the  tongue  against  the  inner  surface  of  the  jaw,  and  then  as  soon 
as  the  mouth  has  been  sj^onged  clear  of  blood  the  bleeding  vessel 
can  be  seized  and  tied.  Some  surgeons  oj^erate  with  the  head 
hanging  over  the  end  of  the  table,  so  that  the  blood  may  not  run 
down  into  the  throat.  When  Hahn's  cannula  is  used  it  is  often 
kept  in  for  several  days  after  the  operation  for  the  purpose 
of  excluding  septic  discharges  from  the  air-passages  and  so  jDre- 
venting  septic  pneumonia.  The  advantages  of  the  scissors  over 
the  6craseur  are  that  a  cleaner  cut  surface  is  left  and  consequently 
that  the  surgeon  can  be  more  certain  of  having  removed  the  whole 
of  the  disease,  that  less  sloughing  occurs,  and  that  the  operation  is 
more  quickly  performed.  Where,  however,  the  tongue  is  adherent 
to  the  floor  of  the  mouth  and  hence  cannot  be  drawn  forward,  or 
the  mouth  cannot  be  oj^ened  sufficiently  wide,  or  the  light  is  bad,  or 
a  reliable  assistant  is  not  at  hand,  removal  with  the  scissors  is 
attended  with  considerable  difficulty,  and  under  these  circumstances 
removal  with  the  ecraseur  will  be  found  safer.  As  regards  the 
amount  of  sloughing,  I  am  not  convinced  that  more  attends  the 
use  of  the  ecraseur  than  the  scissors,  and  if  care  is  taken  to  pass 
the  cord  of  the  ecraseur  well  beyond  the  disease,  as  complete  a 
removal  can  be  ensured. 

4.  Excision  luith  the  9(^:l^!S2zSii'^!i£!J/  is  strongly  recommended  by 
some  surgeons,  but  is  open  to  the  serious  objection  that  it  is 
^B:M^£-i£j!i§Jsy£Sl§d~by  secon^^  on  the  sei^aration 

of  the  sloughs. 

Whatever  operation  is  undertaken,  it  will  be  facilitated  when  the 
disoaso  is  far  back  by  splitting  the  cheok  from  tlio  angle  oliihe 
moutli  to  tlio  iiiassotcr  muscle;  whilst,  if  the  disease  has  invaded 
the  bone,  the  lower  lip  may  be  vertically  divided  in  the  middle 
line,  the  incision  continued  on  each  side  for  a  short  distance  along 
the  lower  border  of  the  ramus  of  the  jaw,  the  soft  parts  dissected 
up,  and  the  infiltrated  bone  removed  by  the  saw  or  bone-pliers. 
Division  of  the  lower  jaw  in  the  middle  line  and  sej^aration  of  the 
two  halves  is  a  useful  procedure  when  the  floor  of  the  mouth  is 
iuij^licated  and  the  disease  extends  far  back.  The  jaw  should  be 
united  at  the  conclusion  of  the  operation  by  silver  wire  or  by  ivory 
pegs. 

o.  Koch er ' s  opera tion . — This  is  an  exceedingly  useful  method  of 
excising  one  half  of  the  tongue,  together  with  the  infiltrated  glands, 
when  the  disease  extends  far  back  and  is  limited  to  one  side  of  the 
organ.  Make  an  incision  from  the  mastoid  process  to  the  hyoid 
bone,  and  thence  to  the  symphysis  of  the  jaw.  Divide  the  platysma; 
tie  the  facial  artery  ;  extirpate  the  submaxillary  lymphatic  glands,  • 
and  esi^ecially  the  gland  over  the  carotid  sheath ;  tie  the  lingual 
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artery  whore  it  dips  behind  the  hyo-glossus;  extirpate  the  sub- 
maxillary salivary  gland ;  divide  the  mylo-hyoid  muscle ;  remove 
the  sublingual  gland,  and  cut  through  the  mucous  membrane  of 
the  floor  of  the  mouth.  The  tongue  will  now  be  exposed  as  far  as 
its  root ;  split  it  down  the  middle  line ;  draw  the  aflected  half  out 
of  the  wound,  and  sever  it  from  its  connections  well  behind  the 
disease  with  scissors. 

Duiing  the  removal  of  the  tongue  chloroform  should  be  ad- 
ministered by  a  tube  passed  through  the  nose  (Junker's  method), 
or  if  tracheotomy  is  performed  and  the  trachea  plugged,  through 
the  cannula. 

The  after-treatment  consists  in  dusting  the  stump  with  iodoform, 
or  painim£_jt_s^  A\'hitoli(';Krs  iodoJ'onii  varnisji,  packing  the 
mouth  with  iodoform  gauze,  or  froquontly  syringing  it  with 
Condy's  fluid  or  other  antiseptic  lotion.  Some  surgeons  recom- 
mend feeding  with  a  tube  passed  through  the  mouth  or  nose  for 
the  first  few  days,  or  by  the  rectum.  The  nasal  tube,  however,  is 
often  a  source  of  great  irritation,  and  feeding  is  better  accomplished 
by  a  spoon  or  "  feeder"  passed  well  to  the  back  of  the  mouth.  It 
is  well  to  leave  a  ligature  through  thi'  slump  of  thei^i^oie,  so  that 
should  recurrent  lueniorjhag(^  occur,  tlic  stump  may  be  drawn 
forwards  and  the  bleeding  vessel  more  easil}^  secured. 


DISEASES  OF  THE  UVULA,  PALATE,  FAUCES  AND  TONSILS. 

UVULITIS,  or  inflammation  of  the  uvula,  is  a  frequent  accom- 
paniment of  pljiaryngeal  catarrh.  The  uvula  appears  red,  swollen, 
and  oedematous,  and  often  considerably  elongated.  If  the  inflam- 
mation does  not  yield  to  the  remedies  employed  for  the  catarrh, 
scarification  should  be  practised. 

Elongation  of  the  uvula  may  depend  upon  chronic  catarrh  of 
the  pharynx,  or  upon  conditions  similar  to  those 
leading  to  chronic  enlargement  of  the  tonsils. 
The  elongated  uvula  may  come  into  contact 
with  the  back  of  the  tongue  or  even  with  the 
mucous  membrane  of  the  larynx,  and  in  either 
ise  is  productive  of  a  troublesome  tickling 
ougli.  If  astringents  fail,  the  end  of  the 
ivula  may  be  amputated. 

(.\left  I'ALATE  is  a  congenital  dofcx't  due  to 
unarrest  of  development  of  tlu^  processes  wliich     Fig.  257. — The  hues 
oiiiially    gi'ow    inwards    froni   the    superior        of  suture  in  the 
laxillai'v  and  palate  bones,  and  meeting  each        ^'^^^'"^  pakite. 
ih  •  and  the  vomer  in  the  middle  line,  and  the 
itermaxillary  bone  in  front,  form  the  hard  and  soft  palate.  This 
•rest  of  development  may  be  complete,  the  fissure  extending  in  the 
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middle  line  tlirougli  the  uvula  and  the  soft  and  hard  palate,  and 
thence  through  the  alveolar  process  either  on  one  or  both  sides  in 
the  line  of  suture  of  the  intermaxillary  with  the  maxillary  bone, 
or  between  the  two  portions  of  the  intermaxillary  bone  (Fig.  257). 
It  will  in  this  case  be  generally  combined  with  double  or  single 
hare-lip  respectively.  When  the  arrest  is  only  partial,  the  cleft  may 
extend  through  the  uvula  alone,  or  through  the  soft  palate  as  well, 
or  through  the  soft  palate  and  part  of  the  hard ;  whilst  in  other 
instances  the  alveolar  process  only  on  one  or  both  sides  of  the 
middle  line  may  be  notched,  as  occurs  so  often  in  hare-lip.  The 
vomer,  which  is  continuous  in  front  with  the  intermaxillary  bone, 


Fig.  258. — Smith's  gag  for  cleft  palate,  with  key. 

either  presents  a  free  border  in  the  middle  of  the  cleft,  or  is 
attached  to  one  or  other  margins  of  the  cleft.  The  consequences  of 
cleft  palate  vary  with  the  age  of  the  patient  and  extent  of  the  cleft. 
In  infancy,  suctioii  and  deglutiti()n  arc  seriously  interfered  with; 
whilst  later,  the  voice,  articulation,  tast(?,  smell,  and  hearing,  may 
all  be  impaired. 

Treatment. — The  infant,  if  unable  to  take  the  breast  in  an  erect 
or  semi-recumbent  posture,  must  be  fed  with  the  mother's  milk  by 
a  spoon  passed  well  to  the  back  of  the  mouth,  or  by  a  feeding- 
bottle  with  a  large  teat  to  act  as  a  plug  to  the  cleft.    The  operation 


Fig.  259. — Smith's  needle  for  fjassing  wire  sutures  in  cleft  palate. 

for  the  cure  of  the  deformity  should  be  undertaken  before  the  child 
begins  to  sj^eak,  which  is  generally  about  a  year  later  than  usual. 
It  had  better  not  be  done  in  infancy,  as  some  advise,  since  bleeding 
is  then  badly  borne,  and  the  cleft  of  the  bony  palate  diminishesjn 
width  during  the  first  three  years  of  life.  Moreover,  up  to  the  end 
of  the  second  year,  the  first  dentition  is  not  completed.  Infants, 
moreover,  are  very  liable  to  such  ailments  as  catarrh  of  the 
pharynx  and  lungs,  and  coughing  and  sneezing  tend  to  tear  the 
parts  asunder.  The  cleft  in  the  hard  and  soft  palate  should  be 
closed  at  the  same  time.  Hare-lip,  if  present,  should  be  operated 
on  in  infancy.  , . 

Lo/uti^.    ofx.^\.     i'-'—i'^  ^ 
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^^(IjjJiUhsLlSld^  ^'^  <'fosure  of  the  soft  palate.  Chloroform  having 
)een  given  by  Junker's  apparatus  with  the  tube  jDassecI  through 
he  nose,  and  the  mouth  widely  opened  by  a  Smith's  gag,  which 
lepresses  the  tongue  at  the  same  time  (Fig.  258),  one  end  of  the 
)ifid  uvula  is  seized  with  long  forceps,  and  the  edge  of  the  cleft 
)ared  from  below  upwards,  and  the  paring  repeated  on  the  opposite 

ha.  2G0. — Siuitirs  palate  iieoiUc  for  passing  hovseliair  sutures  in  cleft  palate. 


lido.  The  uvula  and  the  lower  part  of  the  palate  are  then  united 
vith  horsehair,  the  upper  part  with  silver  wire.  The  wire  sutures 
ire  best  passed  by  Smith's  needle,  by  which  they  can  be  carried 
hrough  both  sides  of  the  cleft  by  one  transit  of  the  needle.  This 
leedle,  shown  in  Fig.  259,  has  "a  small  reel  attached  behind  the 
laiidle  to  hold  the  wire,  and  a  small  serrated  wheel  half  way  up 


Fig.  2G1. — Suture- catcher. 


]he  handle  to  protrude  the  wire  from  its  tubular  2^oint."  The 
lorsehair  may  be  passed  across  the  cleft  by  the  needle  shown  in 
B^ig.  260,  and  as  the  point  of  the  needle  protrudes  from  the  palate, 
:he  end  of  the  horsehair  is  seized  and  drawn  out  by  nibbed  palate 
:orceps  or  by  the  suture-catcher  (Fig.  261),  and  the  needle  with- 
Irawn.    The  silver  sutures  should  be  fastened  by  the  wire-twister 


[Fig.  2()2)  and  cut  off  short,  care  being  taken  to  hold  the  edges  of 
the  cleft  merely  in  apposition  and  not  to  api>lv  any  tension.  The 
horsehair  should  be  tied  with  a  treble  surgeon's  knot.  AMien  the 
parts  have  been  brought  together  any  undue  tension  should  l)e 
relieved  by  making  lateral  incisions  through  each  sidt^  of  the  soft 
palate  parallel  to  the  cleft  and  just  internal  to  the  haniular  process 
Iwith  a  tenotome  on  a  long  handle.  l)y  these  incisions  the  leyator 
oalati  muscL-s  are,  divided.  The  palato-pharyngei  may  also  be 
iivided  if  ]iecessary_by  notching  the  posterior  pillars  of  the  fauces 
vfth  scissors. 

U^^ttm^lajtt/,  or  closure  of  the  hard  palate.    The  soft  palate  having 
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been  previously  brought  together  in  the  way  described,  the  opera- 
tion on  the  hard  may  be  begun  at  that  stage  where  the  tension 
becomes  such  that  the  soft  parts  can  no  longer  be  brought  together. 
An  incision  from  a  quarter  to  three-quarters  of  an  inch  long  should 
be  made  on  either  side  of,  and  parallel  to,  the  cleft  through  the 
muco-periosteum  down  to  the  bone  (Fig.  263,  e,  e).  The  incisions 
should  fall  a  little  distance  from  the  alveolar  process,  so  as  to  ayojd 
wounding  the  anterior  palatine  artery.  Into  one  of  those  incisions 
a  raspatoiy  or  an  aneurysm  needle  with  a  short  curve  should  be 
introduced,  and  the  muco-periosteum  separated  from  the  bone 
along  the  whole  length  of  the  cleft  in  the  hard  palate,  avoiding  the 
neighbourhood  of  the  posterior  palatine 
foramen  through  which  the  anterior 
palatine  artery  runs.  The  attachment  of 
the  muco-periosteum  to  the  posterior 
margin  of  the  hard  palate  should  be 
divided  with  curved  scissors  passed 
through  the  cleft  and  behind  the  soft 
palate,  which  should  be  drawn  forwards 
to  facilitate  this  stej)  of  the  operation. 
Pressure  should  be  made  upon  the  parts 
with  a  small  sponge  by  an  assistant, 
whilst  the  muco-periosteum  is  being 
separated  in  like  manner  on  the  opposite 
side.  The  ed^cs  of  the  _ cleft  had Jbettgr 
not  be  2)ared  until  this  stage  of  th(j  opejji- 
tion,  since  now  no  bleeding  will  occur. 
Wire  sutures  should  next  be  passed  in 
the  way  described  for  uniting  the  soft 
palate,  and  any  tension  relieved  by  pro- 
longing the  cuts  made  for  the  introduction 
of  the  rasj)atory  forwards  or  backwards 
as  the  case  may  require.  liannorrhage, 
though  often  sharp,  is  seldom  severe,  and  may  generally  be  stopped 
by  pressure  or  syringing  with  ice-cold  water,  the  head  being  timied 
over  to  one  side  to  let  the  blood  escape,  or  if  it  becomes  serious,  by 
plugging  the  posterior  palatine  canal  with  a  small  peg  of  wood. 

After-treatment. —The  patient  should  be  fed  on  iced  milk  for  the 
first  few  days,  and  then  on  soft  food  for  a  fortnight.  The  sutures 
may  be  left  in  for  three  weeks  Or  a  month ;  if  the  patient  is  unruly 
they  should  be  removed  under  chloroform.  The  cleft  ought  to  heal 
by  the  first  intention,  and  the  lateral  cuts  for  taking  off  tension,  by 
granulation.  If  a  portion  of  the  cleft  fails  to  unite  by  the  first 
intention  it  will  often  heal  up  subsequently  by  granulation ;  if  not, 
a  second  operation  must  be  undertaken.  It  is  somewhat  doubtful 
whether  the  muco-periosteTiir  ossifies. 


Fia.  263.— Porsition  of  the 
lateral  incisions,  E,  E, 
through  the  muco-peri- 
osteum, in  the  operation 
for  oleft  of  hard  palate. 
The  clotted  line  indicates 
the  line  of  junction  of 
the  hard  and  soft  paUite. 
(Bryant's  Surgery.) 
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Necrosis  of  the jiarp^  palate  is  generally  due  to  the  breaking 
down  of  syphilitic  gimimata,  and  is  followed  b}^  perforation  and,  at 
times,  by  destruction  of  the  greater  part  of  the  hard  and  soft 
palate,  and  septum  of  the  nose.  Treatment. — Large  doses  of  iodide 
of  potassium,  and  when  the  ulceration  has  ceased,  an  obturator  to 
close  the  perforation,  and  later  a  plastic  operation  if  practicable. 

Tumours  of  the  palate. — Timocent  tumours,  the  so-called 
adenomata  of  the  palate,  are  not  so  very  uncommon.  They  occur  as 
smooth,  rounded,  prominent,  firm,  or  elastic  swellings,  and  readily 
shell  out  when  an  incision  is  made  through  the  mucous  membrane 
covering  them.  Sarcomata  and  G(^rcinmnata  are  less  frequently  met 
with,  and  may  be  distinguished  from  the  innocent  tumours  by  their 
rapid  growth,  fixidity,  extension  towards  the  fauces  and  tonsils,  by 
the  mucous  membrane  being  adherent  and  the  glands  at  the  angle 
of  the  jaw  being  enlarged. 

Acute  tonsilitis  may  be  the  result  of  taking  cold  in  a  j)erson 
in  feeble  health  or  the  subject  of  the  rheumatic  diathesis,  or  who 
from  previous  attacks  has  become  predisposed  to  the  disease  ;  some- 
times it  is  due  to  septic  poisoning,  as  from  the  inhalation  of  sewer 
gas ;  or  it  may  occur  in  the  course  of  other  diseases,  as  scarlet 
fever.  Si</iis. — It  generally  begins  with  a  slight  chill,  or  even  a 
rigor,  followed  by  high  temperature,  furred  tongue,  offensive 
breath,  salivation,  pain  darting  to  the  ear  and  increased  on  swallow- 
ing, and  swelling  of  the  glands  behind  the  angle  of  the  jaw.  If 
[  the  mouth  can  be  sufficiently  opened  one  or  both  of  the  tonsils  are 
found  to  be  red  and  swollen,  and  often  in  contact,  blocking  uj)  the 
fauces.  The  neighbouring  parts  are  congested  and  swollen,  and, 
in  the  variety  known  as  follicular  tonsilitis,  a  secretion  is  seen 
oozing  from  the  mouths  of  the  inflamed  follicles.  The  inflamma- 
tion may  now  subside,  or  terminate  in  suj)puration  [(juinsy),  which 
may  be  known  by  the  pain  becoming  of  a  throbbing  character,  and 
a  sense  of  fluctuation  or  softening  on  palpation.  Treatment. — At 
the  onset  a  sharp  j^urge  should  be  given,  whilst  large  doses  of 
porchloride  of  iron,  quinine,  or  salicylate  of  soda,  with  local  in- 
sufflations of  bicarbonate  of  soda,  may  be  tried  as  abortives. 
Where  supjniration  threatens,  the  throat  should  be  steamed,  and 
hot  camomile  mattresses  or  boracic  poultices  applied  externally.  As 
soon  as  the  abscess  has  formed,  an  incision  should  be  made  with  a 
bistoury,  guarded  by  wrapping  it  round  with  sticking-plaster  to 
within  half  an  inch  from  the  end,  and  directing  the  point  towards 
the  middle  line  to  avoid  injuring  the  tonsillar  arteries  and  the 
internal  carotid. 

Chronic  enlargement  of  the  tonsils  consists  of  an  hyper- 
trophy of  the  normal  tissue  of  the  tonsil,  and  is  very  common  in 
strumous  children,  in  whom  it  is  frequently  associated  with  adenoid 
^Towths  in  the  vault  of  the  pharynx.    At  times  it  appears  due  to 
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oft-repeated  attacks  of  acute  tonsilitis.  The  symptoms  to  which  it 
may  give  rise  are :  a  nasal  tone  of  voice  ;  a  peculiar  vacant  expres- 
sion, acquired  by  the  child  constantly  breathing  with  the  mouth 
half  open ;  regui'gitation  of  fluids  through  the  nose  ;  snoring  during 
sleep  ;  distressing  dreams,  from  the  imperfect  aeration  of  the  blood  ; 
and  recurriDg  attacks  of  acute  or  subacute  tonsilitis ;  whilst  deaf- 
ness, from  implication  of  the  Eustachian  tube  and  middle  ear  in  the 
chronic  inflammation,  may  sometimes  be  induced,  and  even  an 
alteration  in  the  shape  of  the  chest,  and  possibly  phthisis.  The 
tonsils  appear  irregularly  enlarged,  often  almost  blocking  up  the 
fauces,  but,  unless  inflamed,  of  a  natural  colour,  or  perhaps  slightly 
paler  than  natural.  Trcafment.—ln  young  children  the  affection 
may  be  cured  by  persistent  painting  with  the  tincture  of  perchloride 
of  iron  or  tinctui'e  of  iodine,  combined  with  the  internal  use  of  cod- 
liver  oil  and  syrup  of  the  phosj^hate  or  the  iodide  of  iron.  In  older 
children,  or  where  the  tonsils  are  much  enlarged,  they  should  be 
excised,  either  with  the  knife,  or  better,  with  the  guillotine  (Pig.  264) 
or  tonsillotome,  and  this  should  be  done  before  the  voice  has  become 
seriously  affected  or  other  mischief  has  ensued.    The  hasmorrhage 


Fig.  264.— Tonsil  guillotine. 


attending  the  operation,  though  usually  slight,  has  at  times  been 
alarming.  Gargling  with  cold  water  will  generally  stop  it ;  but  if 
this  fails,  ice,  or  astringents,  as  tannic  acid,  or  pressure  with  a  pencil 
guarded  with  lint,  will  nearly  always  succeed.  Should  a  bleeding 
vessel  be  seen,  it  should  be  tied  or  twisted.  In  exceptional  cases, 
the  common  carotid  has  had  to  be  tied.  Should  adenoid  growths 
be  present  they  should  be  removed  at  the  same  time  as  the  tonsils. 

Ulceration  of  the  fauces,  palate.  And  tonsils  may  be 
simple,  gangrenous,  syphilitic,  tuberculous,  and  malignant. 

Simple  ulccndion,  the  so-called  ulcerated  sore  throat,  is  generally 
the  result  of  debility,  induced  by  over-work  in  a  close  atmosphere, 
and  hence  is  frequent  in  workers  in  hospital  wards,  where  it  is 
known  as  hospital  sore-throat.  Change  of  air,  a  nourishing  diet, 
quinine  and  port  wine,  with  a  gargle  of  chlorate  of  ])otasli,  will 
usually  relieve  it.  If  neglected  it  may  assume  a  (/((ityrrnons  form, 
and  extensive  sloughing  may  then  ensue,  with  constitutional 
symptoms  of  blood-poisoning,  which  often  proves  rapidly  fatal. 
Stimulants  and  fluid  nourishment  should  be  frequently  administered, 
and  quinine,  perchloride  of  iron,  or  ammonia  and  bark,  given 
internally.  Tracheotomy,  if  the  larynx  becomes  involved,  may  be 
necessary.  . 
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ilitic  iil^cemtiqn  may  be  superficial  or  deep.  The  sij^:Jku^ 
ulcers  are  common  in  the  early  stages  of  syphilis,  and  may  be 
accompanied  by  mucous  tubercles.  ii::£^LJllciers,  due  to  the  break- 
ing down  of  gummata,  occur  in  the  latter  stages  as  irregular 
excavations  with  sharply-cut  edges  and  a  sloughy  base,  but  are 
unattended  with  induration.  On  healing  they  are  often  productive 
of  much  contraction  (see  Pharyn(ieal  Stenosis), 

The  so-called  tuberculous  ulceration  occurring  in  strumous  children 
bears  a  general  resemblance  to  the  syphilitic,  and  is  believed  by 
some  to  be  really  the  result  of  congenital  syphilis.  Like  the 
syphilitic  it  may  lead  to  extensive  destruction  of  the  parts. 

Malignant  ulceration  is  due  to  the  breaking  down  of  epithelio- 
matous  and  sarcomatous  growths.  It  may  be  known  by  the 
sinuous,  everted,  and  indurated  edges  of  the  ulcer  and  other  signs 
of  malignancy. 

Tumours  of  the  tonsil. —  Pa]):llorrui.ta  and  qdcnomcta  are  some- 
times met  with,  the  former  usually  as  pedunculated  wai  ty  growths, 
the  latter  as  circumscribed,  rounded,  moveable  tumours  which 
readily  shell  out  when  an  incision  is  made  over  them.  Sareonia  and 
epitheJioma  occasionally  occur  in  the  tonsil.  They  grow  rajoidlj^ 
soon  affect  the  lymphatic  glands  in  the  neck,  and  extend  to 
surrounding  parts.  Uidess  detected  and  removed  whilst  they  are 
(|uit(i  small  and  localized  to  the  tonsil  they  are  beyond  the  reach  of 
surgery.    Other  tumoiu-s  in  this  region  are  rare. 

DISEASES  OF  THE  GUMS  AND  JAWS. 

IIypeeteophy  of  the  gums  has  been  observed  as  a  congenital 
affection,  and  may  be  met  with  where  there  is  overcrowding  of  the 
eeth  as  a  lobulated  fringe-like  growth  of  the  gums,  which,  in 
"evere  cases,  may  so  surround  the  teeth  that  they  appear  as  if 
uried  in  it.     The  hypertrophied  portion  should  be  shaved  off, 
md  one  or  more  of  the  teeth  extracted. 

Polypi  of  the  gums,  as  they  are  called,  are  merely  overgrowths 
f  the  little  tongue  of  gum  between  the  teeth,  and  appear  generally 
o  depend  on  the  presence  of  tartar  or  caries.  The  offending  tooth 
hould  be  scaled,  stopped  or  extracted,  and  the  growth  cut  off. 

Papillomata,  or  warty  growths,  occasionally  occur  on  the  gums, 
^hey  are  generally  pedunculated,  and  can  be  readil}^  snijjped  off 
/ith  scissors. 

Spongy  gums  may  occur  as  the  result  of  scurvy  or  the  abuse  of 
lercury,  and  are  sometimes  met  with  in  strumous  children.  The 
ndition  is  often  associated  with  superficial  ulceration.  The  treat- 
ed consists  in  the  removal  of  the  cause,  the  use  of  an  astringent 
outh-wash,  and  the  constitutional  roniedies  appropriate  to  scurvy 
■  struma. 
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Alveolae  abscess  may  be  quite  superficial  (giim-hoil)  and  merely 
require  a  slight  prick ;  or  it  may  form  around  the  fang  of  a  carious 
tooth,  and  then  either  make  its  way  to  the  surface  by  the  side  of 
the  tooth,  or  expand  the  alveolus  and  perforate  the  bone.  In  the 
latter  case  it  may  track  below  the  reflexion  of  the  mucous  mem- 
brane from  the  gums  to  the  cheek,  and  j^oint  about  the  angle  of 
the  jaw  or  on  the  cheek,  and  after  opening  leave  an  intractable 
sinus.  In  the  upper  jaw  it  sometimes  also  tracks  along  the  hard 
palate,  and  may  lead  to  necrosis  of  the  bone.  It  is  attended  with 
severe  throbbing  pain,  deep-seated  swelling,  and  often  great  oedema 
of  the  face  and  eyelid.  Treatment. — The  offending  tooth  should  be 
ry"  extracted,  hot  fomentations  and  bread-poultices  aj^plied  inside  the 
* .  'mouth,  and  the  sinus  divided  transversely  froin  within  the  mouth 
to  prevent  an  external  opening  being  formed.  If  a  sinus  exists  the 
carious  tooth  or  dead  bone  must  be  removed  before  it  will  heal ; 
scraping  the  sinus  will  then  facilitate  the  healing. 

Epulis.— This  term,  though  formerly  emplo3^ed  to  signifjr  any 
tumour  growing  upon  the  gums,  is  now  usually  restricted  to  the 
variety  that  was  then  distinguished  as  the  fibrous  or  common  epulis. 
An  0|)ulis  consists  principally  of  fibrous  tissue,  but  may  sometimes 
contain  a.  few  myeloid  colls.  It  frequently  appears  to  depend 
upon  tlio  iriitation  of  a  carious  stump,  and  s]:)rlngs  from  periodontal 
membrane  lining  an  alveolir-.  Beginning  as  a  swelling  of  the 
little  tongue -like  process  of  gum  between  the  teeth,  as  it  increases 
in  size  it  appears  as  a  hard,  fleshy,  circumscribed,  smooth  or 
slightly  lobulated,  elastic  growth,  covered  by  mucous  membrane. 
When  it  has  existed  some  time  ulceration  of  the  surface  may  occur, 
and  one  or  more  teeth  become  loosened  or  fall  out.  Treatment. — ■ 
It  should  be  excised  with  bone-forcei^s  or  a  small  saw,  care  bein^g 
taken  to  cut  away  a  small  piece  of  the  bone  beneath?  as  otherwise  it 
is  apt  to  return.  When  quite  small  it  may  l)e  shaved  off,  a  thin 
layer  of  the  bone  at  its  base  gouged  away,  and  the  offending  tooth 
or  teeth  removed. 

M3^^j2iB„§:^^!',£9J^-'^  (w^f^/o?"(^^p£?^/s)  is  occasionally  met  with  on 
the  gums  as  a  rapidly 7growTng  va&milai:^^  of  a  purplish-red 

colour  and  soft  spongy  consistency.  It  should  be  very  freely 
removed  with  the  imderlying  bone,  as  otherwise  it  will  return. 
The  haemorrhage  during  removal  is  generally  free,  and  may  require 
the  actual  cautery  to  resti'ain  it. 

Epithelioma  {mal i<piaitt  epulis)  of  the  gums  is  rare.  In  the 
upper  jaw  it  has  a  marked  tendency  to  creep  up  into  the  antrum 
{creeping  epitlidioma)  and  to  simulate  caries  or  necrosis  of  the  jaw. 
Free  excision,  with  removal  of  the  upper  jaw  if  the  antrum  is 
involved,  should  be  undertaken  if  there  is  a  fair  chance  of  getting 
the  whole  of  the  disease  away  and  the  glands  are  not  much  involved. 

Inflammation  and  access  of  the^antrum  is  generally  duetp 
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the  irritation  of  the  faii^  oJLa  carious  tooth.  It  is  attended  with 
deep-seated  pain,  followed  by  swelling,  oedema,  heat,  and  redness 
of  the  cheek  and  lower  eyelid,  and  when  very  acute,  by  sharp  con- 
stitutional disturbance.  The  pus  may  overflow  intojbhe^  nose,  or 
escape  bv  the  side  of  a  tooth ;  or,  in  other  instances,  may  distend 
the^iyity  and  cause  the  bony  walls  to  bulge.  This  condition  must 
be  distinguished  from  chronic  empyema  of  the  antrum.  (See 
Diseases  of  the  Accessory  Nasal  Sinuses.)  The  treatment  consists 
in  2)roviding  a  free  exit  for  the  pus  as  soon  as  formed,  either 
reinoving  the  carious  tooth  and  perforating-  the  antrum  through  the 
bottom  of  the  alveolus,  or,  if  the  teeth  are  sound,  by  perforating 
the  anterior  wall  within  the  mouth  through  the  canine  fossa.  The 
cavity  should  then  be  kejit  cleansed  by  antiseptic  lotions. 

Closuue  of  the  jaws  is  the  term  applied  to  a  condition  in 
which  the  lower  jaw  cannot  be  opened,  at  least,  not  to  any  extent. 
It  may  be  due  to— 1,  spasm  of  the  masseter  muscle,  consequent 
upon  the  irritation  attending  the  eruption  of  a  wisdom-tooth  for 
which  there  is  not  room  ;  2,  cicatricial  contraction,  following  ulcera- 
tion of  the  mucous  membrane  induct m1  l)y  (  aiicrum  oris,  syphilis, 
lupus,  the  abuse  of  mercury,  c\:c.  ;  3,  ankylosis  of  the  temjjoro- 
maxillaiy_joint ;  and  4,  hysteri^,.  Trraf m^'iif. — When  dependent 
upon  the  eruption  of  a  wisdom-tooth,  the  tooth  itself,  or  under 
some  circumstances  the  second  molar,  must  be  extracted.  When 
dependent  u23on  cicatricial  contractions,  the  forcible  opening  of  the 
mouth  by  a  screw-gag  and  maintaining  it  open  by  a  cork  placed 
between  the  teeth  will,  in  slight  cases,  suffice.  In  other  instances 
I  have  found  division  of  the  cicatricial  bands,  and  subsequently 
keeping  the  jaws  separated,  successful,  although  this  proceeding 
does  not  appear  to  have  always  answered  in  the  hands  of  others. 
When  the  bands  are  very  dense  or  the  closure  depends  upon 
ankylosis  of  the  tempore -maxillary  joint,  a  new  articulation  must 
be  made  by  dividing  the  ramus  of  the  jaw  and  removing  a  wedge- 
shaped  piece  of  bone  in  front  of  the  cicatricial  contractions. 

Necrosis  of  the  jaws. — Necrosis  is  more  common,  and  when 
it_occiu^s,  more  oxtensivo  in  the  lower  than  in  the  upper  jaw,  a  fact 
due  in  part  to  tht^  ])oor('r  blood-supply^  of  the  former,  and  in  part  to 
the  predilection  of  neciosis  for  cijinpact  rather  than  for  cancellous 
bjme.  Though  the  necrosis  may  att'ect  the  whole  of  the  jaw,  it  is 
more  often  limited  to  the  alveolar  process  or  to  the  anterior  wall. 
The  teeth  may  loosen  and  fall  out ;  but  at  times  they  retain  their 
connection  with  the  gums  and  remain  in  situ  after  the  removal  of 
the  sequestrum.  The  causes  of.  necrosis  of  tha  jaw,  as  of  necrosis 
elsewhere,  generally  dej^end  upon  inflammation  of  the  periosteum 
or  bone,  which  in  the  case  of  the  jaw  appears  esi^ecially  to  be 
induced  by  the  fumes  of  phosphorus,  the  abuse  of  mercury,  carious 
teeth  in  strumous  subjects,  s\'phi]is,  the  exanthemata,  cancrum 
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oris,  and  lastly,  injury,  as  in  extracting  a  tooth.  Plwsphorus- 
necrosis  is  generally  believed  only  to  affect  the  subjects  of  carious 
teeth,  but  some  maintain  that  it  is  a  local  manifestation  of  a  general 
phosphorus-poisoning.  It  is  much  less  common  since  the  amorphous 
form  of  phosphorus  has  been  used  for  making  matches.  The  ])ro- 
duction  of  new  bone  in  necrosis  of  the  lower  jaw,  is  generally  exten- 
sive  ;  and  there  are  several  specimens  in  St.  Bartholomew's  Hospital 
Museum  showing  almost  complete  reproduction  of  the  whole  jaw. 
In_the  U23per  jaw  new  bone  is  not  formed  after  complete  removal. 
In  phosphorus-necrosis  a  characteristic  pumice-like  deposit  of  new 
bone  is  formed.  Symptoms. — Necrosis  generally  begins  with  severe 
pain  and  deep-seated  swelling,  which  may  at  first  be  mistaken  for  ^ 
toothache  or  alveolar  abscess,  followed  by  suppuration  and  bursting 
of  the  abscess,  either  in  the  mouth  or  externally  on  the  face,  and  the^H 
formation  of  sinuses.  The  breath,  as  a  rule,  is  horribly  fa^tid,  and^H 
there  is  sharp  constitutional  disturbance,  which  in  phosphorus- 
necrosis  is  sometimes  excessive,  and  may  end  in  septicaemia  or 
pyaemia.  On  probing  the  sinus,  dead  bone  is  detected.  This  sign  ^ 
will  usually  distinguish  necrosis  from  the  creeping  form  of  epithe- 
lionia,  for  which,  especially  in  the  upper  jaw,  it  is  apt  to  be  mistaken. 
Treatment. — The  bone  as  soon  as_  loose  should  be  removed,  if 
possible,  through  the  mouth.  In  the  meantime  the  parts  should, 
be  kept  aseptic  by  syringing  with  Condy's  fluid  or  carbolic  lotion, 
or  by  insufflation  of  iodoform,  incisions  being  made  through  the 
periosteum  to  ensure  a  free  drain,  or  Cargill's  respirator  may  be 
worn  to  neutralize  the  foetor.  Internally,  tonics  and  stimulants 
and  nourishing  diet  should  be  given,  and  iodide  of  potassium  if 
there  is  a  syphilitic  taint. 

Tumours  of  the  upper  jaw  may  be  cystic  or  solid,  and  the 
latter  innocent  or  malignant ;  whilst  cysts  may  likewise  occur  in  the 
malignant  solid  tumours. 

Cystic  tumours  may  be  produced — 1.  In  connection  with  the  fajog 
of  a  carious  tooth.  2.  By  an  error  in  development  of  the  enaniel 
sac  covering  the  crown  of  the  tooth  [dentigerous  cysts);  and  3.  By 
obstruction  of  a  mucous  follicle  in  the  lining  niombrane  of  the 
antrum.  These  cysts  usually  contain  a  serous,  gelatinous,  or  a 
brownish  fluid  in  which  cholesterine  is  often  found.  The  condition 
'  known  as  dropsy  of  the  antrum,  and  formerly  believed  to  depend 
,'  merely  upon  an  accumulation  of  fluid  in  that  cavity  owing  to  the  , 
occlusion  of  the  opening  into  the  nose,  would  appear  to  be  due  to 
one  of  these  mucous  cysts  so  distended  as  to  completely  fill  the 
antrum. 

Dmtnjerous  cysts,  which  may  also  occur  in  the_  lower  jaw,  are  due  , 
to  an  error  in  the  development  of  the  enamel  sac,  usually  of  the 
permanent  to(>th.    They  differ  from  the  ordinary  dental  cyst  depend- 
ing up(jn  the  irritation  of  a  decayed  fang,  in  that  in  the  latter  the 
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fang  will  generally  be  found  projecting  into  the  cyst,  whereas  in 
the  dentigerous  variety,  the  crown  alone,  which  has  not  been  cut, 
or  in  some  cases  the  whole  tooth,  will  be  found  in  the  cyst. 

^oJid  tumours  may  spring  frr)in  the  periosteum  covering  the 
exterior  of  the  bone,  or  from  the  mucous  or  the  poiiostoal  lining  of 
the  antrum.  They  may  have  a  fibrous,  cartilaginous,  osseous,  inyxo- 
matous,  adenomatous,  sarcomatous  or  carcinomatous  structure ; 
But"  fibrous  and  sarcomatous  tumours  are  the  most  common,  whilst 
cartilaginous  are  very  rare.  Ossification  of  the  sarcomatous  growths 
is  of  occasional  occurrence.  They  may  be  closely  simulated  by 
tumours  of  a  like  diversity  of  structure  growing  from  the  malar 
bone,  the  spheno-maxillary  fossa,  or  the  base  of  the  skull. 

Symptoms  and  diagnosis. — Clinically,  it  is  not  always  possible  to 
determine  the  exact  structure  of  these  tumours,  nor  is  it  essential, 
the  surgeon's  aim  being  rather  to  distinguish  the  solid  from  the 
fluid,  and  the  innocent  from  the  malignant,  and  to  make  out 
their  origin  and  present  attachments.  When  the  tumour,  whether 
cystic  or  solid,  innocent  or  malignant,  begins  in  the  antrum,  it 
sooner  or  later  fills  that  cavity,  and  then  in  its  further  growth 
causes  its  walls  to  bulge  in  various  directions.  Thus,  the  bulg- 
ing of  the  anterior  wall  causes  a  swelling  on  the  cheek,  of  the 
internal  wall  an  obstruction  in  the  nose,  of  the  inferior  wall  a 
depression  of  the  palate,  and  of  the  superior  wall  a  protrusion  of  the 
eye.  A  rounded  projection  on  the  cheek  ;  a  sensation  of  fluctuation 
felt  through  the  anterior  wall  of  the  antrum  with  the  finger  in  the 
mouth,  or  egg-shell-like  crackling  produced  by  the  yielding  of  the 
thinned  and  j^tartially  absorbed  walls ;  the  presence  of  a  carious 
tooth,  or  the  absence  of  one  of  the  teeth  in  the  series  (in  the  case  of 
a  dentigerous  cyst)  will  i^oint  to  the  cystic  nature  of  the  swelling, 
and  puncture  with  a  trocar  and  cannula  will  clear  up  any  doubt. 
Should  the  tumour  be  solid,  it  will  probably  be  innocent  if  of 
slow  growth  and  there  be  absence  of  pain  and  glandular  enlarge- 
ment, non-implication  of  the  skin,  and  non-infiltration  of  sur- 
rounding parts ;  but  malignant  if  of  rapid  growth  and  there  is 
severe  pain,  early  escape  through  the  walls  of  the  antrum,  impli- 
cation of  the  skin,  involvement  of  glands,  and  protrusion  of  a 
fungous  mass  in  the  mouth,  nose,  or  on  the  cheek.  In  malignant 
disease,  moreover,  the  patient  will  probably  be  either  young  in  the 
case  of  sarcoma,  or  advanced  in  life  in  the  case  of  carcinoma,  but  if 
a  small  piece  of  the  growth  can  be  obtained,  a  microscopical 
examination  will  settle  the  point.  When  the  growth  springs  from 
the  malar  bone,  it  may  either  project  forwards  on  the  cheek,  or 
into  the  mouth  between  the  cheek  and  the  bone,  and  the  bulging  of 
the  walls  of  the  antrum  will  be  absent.  When  it  arises  from 
the  spheno-maxillary  fossa  or  base  of  the  skull,  it  will  commonly 
project  into  the  naso-pharynx,  where  it  may  be  detected  by  the 
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finger  or  rhiiioscope,  while  the  whole  maxillary  bone  will  be 
pushed  forward.  It  should  not  be  forgotten,  however,  that 
tumours  beginning  in  the  antrum,  especially  the  fibrous  and 
sarcomatous,  encroach  upon  the  surrounding  parts,  and  conversely, 
that  the  cavity  of  the  antrum  may  be  invaded  by  growths  not 
primarily  connected  with  it ;  so  that  when  a  tumour  in  this  region 
has  attained  a  large  size  it  may  be  impossible  to  determine  its 
origin,  or,  indeed,  the  whole  of  its  actual  attachments. 

Treatment. — For  cystjc  tumours,  excision  of  a  portion  of  the 
wall  from  within  the  mouth  will  generafly  suffice,  if  a  free  drain 
is  subsequently  ensured.  At  times  the  thinned  walls  of  the  cyst 
may  be  crushed  together  by  the  fingers  with  advantage.  Where 
the  cyst  is  associated  with  a  solid  growth,  the  latter  may  sometimes 
be  scraped  away,  otherwise  the  upper  jaw  must  be  partially  or 
completely  removed.  When  the  tumour  is  solid,  and  of  an  innocent 
nature,  and  entirely  confined  to  the  antrum,  it  may  be  removed  by 
excision  of  the  superior  maxilla,  but  as  a  rule  no  more  of  the  bone 
should  be  taken  away  than  is  absolutely  necessary,  the  orbital  plate 
and  hard  palate  being  preserved  if  possible.  When  tlie  tumour 
arises  behind  the  bone,  there  is  often  great  difficulty  in  getting  it 
away,  as  its  attachments  may  be  more  extensive  than  is  imagined. 
If  thought  advisable  to'  attempt  its  removal  this  may  be  done  by 
excising  the  superior  maxilla,  and  clearing  away  the  growth  ;  or  the 
maxilla  may  be  turned  outwards,  the  growth  removed,  and  the  bone 
rei)laced  [Lamjenhech''s  method). 

When  the  growth  is  malignant  and  confined  to  the  antrum,  the 
superior  maxilla  may  also  be  excised  ;  but  when  it  has  invaded  the 
surrounding  parts,  it  becomes  not  only  a  question  whether  it  can 
be  completely  got  away,  but  whether  the  immunity  from  its  return 
will  not  be  of  too  short  duration  for  the  patient  to  undergo  the 
risk  of  the  operation. 

Complete  excision  of  the  upper  jaw. — Having  extracted 
the  central  incisor  tooth  on  the  diseased  side,  make  an  incision 
down  to  the  bone  in  the  direction  shown  by  the  dark  line  in  Fig.  265. 
Dissect  back  the  flap  thus  marked  out  from  the  bone,  securing  the  i 
larger  arteries  as  they  are  divided.    Make  a  longitudinal  incision! 
through  the  mucous  membrane  lining  respectively  the  floor  of  the! 
nose  and  roof  of  the  mouth  as  far  back  as  the  soft  palate,  and  theni 
a  transverse  one  along  the  junction  of  the  soft  with  the  hard  palat^ 
on  the  diseased  side.    Now  pass  one  blade  of  the  long  jaw-forceps| 
into  the  mouth   and  the  other  into  the  nose,  and  divide,,,,J]ie| 
alveolar  process  and  hard  palate  ;  cut  through  the  nasal  process  of  I 
the  superior  maxilla,  and  then  through  the  malar  bone,  carryingl 
the  forceps  into  the  spheno-maxillary  fissure.    Seize  the  bone  with! 
lion-forceps,  arid  wrench  it  away  from  its  remaining  attachments.  I 
The  internal  maxillary,  or  any  other  large  artery,  should  be  tied,  I 


TUMOURS  OF  THE  LOWER  JAW. 


549 


and  ha?mori'hage  from  smaller  vessels  restrained  by  i^liigging  the 
wound  with  strips  of  iodoform  gauze.  When  the  bleeding  has 
stopped,  any  growth  that  may  remain  should  be  cut  away  or 
destroyed  with  the  actual  cautery.  Unite  the  edges  of  the  wound 
with  horse-hair  sutures,  and  the  lip  with  hare-lip  pins.  Healing 
occurs  readily  and  with  little  deformity.  An  obturator  with  false 
teeth  should  subsequently  be  fitted  to  the  mouth. 

Partial  excision  of  the  upper  jaw  usually  consists  in  leaving 
the  orbital  jilate,  and  is  done  by  dividing  with  a  key-hole  saw  the 
front  wall  of  the  antrum  along  the  margin  of  the  orbit,  and  com- 
pleting the  operation  as  above  described. 

Eesectiox  of  the  upper  jaw  {Langenheck's  operation)  consists 
in  turning  the  maxillary  bone  outwards  so  as  to  get  at  a  tumour 
behind  it,  and  then  replacing  the  bone.  As  the  connections  of  the 
bone  along  its  outer  part  are  left  intact,  its 
vascular  supply  is  not  completely  cut  oif,  and 
it  soon  forms  fresh  adhesions  when  placed 
back  in  j^osition. 

Tumours  of  the  lower  jaw,  like  those 
of  the  upper,  may  be  cystic  or  solid,  innocent 
or  malignant.  Cystic  tumours,  as  in  the  upper 
jaw,  may  be  developed  in  connection  with 
an  uncut  tooth  {dentigerous  cysts),  or  around 
the  fang  of  a  decayed  tooth.  They  are  then 
unilocular.  Mu/tiforular  cystic  tumours  have 
a  marked  predilection  for  the  lower  jaw. 
They  are  believed  to  be  due  to  invasion  of 
the  jaw  by  ej)ithelium  of  uncertain  origin  but 
probably  derived  from  the  enamel  germ  or 
dental  groove.  The  epithelial  masses  undergo 
degeneration,  leading  to  cysts  often  of  considerable  size.  These 
I  tumours  grow  very  slowly,  and  may  gradually  destroy  the  whole 
bone,  reducing  it  to  a  mere  shell,  but  if  completely  removed 
do  not  recur  locally.  They  never  affect  the  glands  or  become 
disseminated.  The  solid  tumours  may  grow  from  the  periosteum 
covering  either  the  outer  or  the  buccal  aspect  of  the  jaw,  or 
from  the  interior  of  the  bone  which  they  then  expand  around 
them.  The  osseous  tumours  usually  take  the  form  of  exostoses, 
and  are  not  uncommon  about  the  angle  of  the  jaw.  The 
more  regular  sha^^e  of  the  lower  jaw,  its  compact  structure,  the 
absence  of  a  cavity  like  the  antrum,  its  more  isolated  condition, 
and  the  absence  of  surrounding  cavities  like  the  nose,  orbit,  and 
spheno-m axillary  fossa,  make  the  diagnosis  of  tumours  in  it  more 
easy.  The  signs  are  similar  to  tumours  of  the  upper  jaw,  which 
see  (p.  547). 

Trccdnwnt. — ^Cystic  tumours  are  best  treated  by  free  incision. 


Fig.  265. — Lines  of 
incision  for  removal 
of  upper  and  lower 
jaw. 
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and,  if  large,  by  excision  of  a  portion  of  their  wall.  In  the  case  of 
the  multilocular  cysts  the  whole  or  part  of  the  jaw  may  be  removed. 
In  excising  solid  innocent  tumours  no  more  of  the  bone  should  be 
sacrificed  than  is  necessary  to  extirpate  the  disease;  and  such 
removal,  when  possible,  should  be  done  from  within  the  mouth. 
Myeloid  growths  springing  from  the  interior  of  the  bone  may  often 
be  enucleated,  and  not  recur  for  many  years,  or  not  at  all.  Where 
the  tumour  is  large  and  encroaches  upon  the  ramus,  the  affected 
half  of  the  jaw,  or  if  both  halves  are  affected,  the  whole  jaw,  should 
be  removed  by  disarticulation,  since,  if  the  ramus  is  merely  sawn 
across,  leaving  the  coronoid  process  and  condyle,  these  are  apt  to 
be  drawn  forward  by  the  temporal  and  external  pterygoid  muscles 
and  prove  a  constant  source  of  annoyance.  When  the  growth  is 
malignant  or  of  large  size,  and  the  skin  and  neighbouring  soft  parts 
are  implicated  and  the  glands  extensively  involved,  no  operation,  as 
a  rule,  is  admissible.  Cysts  developed  in  connection  with  solid 
growths  may  be  laid  open  and  the  tumour  scraped  away,  or  part  or 
the  whole  of  the  jaw,  if  the  growth  is  malignant,  may  be  removed. 

ExcisiOJ^"  OF  THE  LOWER  J.w.— Having  extracted  the  central  or 
the  lateral  incisor  tooth,  make  an  incision  down  to  the  bone  (in  the 
way  shown  in  the  black  line  in  Fig.  265)  through  the  lower  lip, 
along  the  lower  border  of  the  jaw,  and  thence  up  the  ramus,  nearly 
but  not  quite  to  the  lobule  of  the  ear  to  avoid  the  facial  nerve,  tying 
both  ends  of  the  facial  artery  as  it  is  cut.  Dissect  up  the  Usq)  thus 
formed  from  the  bone,  and  divide  the  bone  with  saw  and  forceps 
opposite  to  where  the  tooth  has  been  extracted.  Seize  the  bone 
with  the  lion-forceps,  drawing  it  outwards  and  upwards,  and  divide 
the  soft  tissues  on  the  inner  surface  with  a  narrow-bladed  scalpel, 
keeping  close  to  the  bone  to  avoid  the  .gustatory  nerve  and  tjie„s,ub- 
maxillary  gland.  The  origin  of  the  genio-hyo-glossus  should  be 
spared  if  possible,  as  otherwise  the  t(mgue  tends  to  fall  backwards, 
and  has  before  now  caused  suffocation.  If  this  muscle  must  be 
divided,  pull  the  tongue  forward  by  a  ligature  through  its  tip. 
Next  separate  the  internal  pterygoid,  depress  the  jaw,  and  divide 
the  temporal  muscle  at  its  insertion  into  the  coronoid  process. 
Open  the  articulation  from  the  front,  divide  the  external  pterygoid, 
and  carry  the  knife  beyond  the  condyle,  taking  care  not  to  rotate 
the  jaw  outwards  lest  the  internal  maxillary  artery  be  stretched' 
round  the  neck  of  the  condyle  and  be  thus  torn  or  divided. 

DISEASES  OF  THE  NOSE,  NASO-PHARYNX,  AND  ACCESSORY 
CAVITIES. 

AcNE  ROSACEA  is  a  dilated  or  congested  condition  of  the  capil- 
laries of  the  nose,  usually  accompanied  in,  its  later  stages  by  hyper- 
trophy  of  the  sebaceous  follicles.    It  is  attributed  to  indigestion, 
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exposure  to  cold,  sexual  disturbance,  or  the  abuse  of  alcohol,  and  is 
most  common  in  women.  Treatment. — Remove  the  cause,  regulate 
the  diet,  and  attend  to  the  general  health.  Locally  apply  sulphur 
ointment  or  perchloride  of  mercury  lotions.  In  severe  cases  the 
dilated  vessels  may  be  incised  and  the  resulting  haemorrhage 
restrained  by  touching  them  with  perchloride  of  iron,  but  only 
small  portions  of  the  disease  should  be  thus  treated  at  a  time. 

TjIIIIIMA  jv.\j?  is  an  hypertrophy  of  the  skin,  subcutaneous  tissue, 
ami  s('l)iic(!()us  follicles  of  the  nr-se,  and  not,  as  the  name  implies, 
an  increase  in  the  fatty  tissue.  It  is  characterized  by  the  formation 
of  irregular  pendulous  lobe-like  masses,  usually  situated  on  the 
tip  and  alae  of  the  nose,  and  often  of  a  bluish-red  colour.  It  occurs 
in  elderly  men,  generally  as  the  result  of  alcoholism.  Treatment. — 
The  masses  should  be  shaved  off,  care  being  taken  not  to  cut 
througE  the  cartilages  into  the  nostrils,  and  the  parts  left  to 
granulate.    The  treatment  is  usually  very  successful. 

Lupus,  podent  ulcer  and  epithelioma  may  all  attack  the 
exterior  of  the  nose,  but  require  no  special  description  here. 

GuMMATA  over  the  nasal  bones  are  not  uncommon.  They  present 
the  characters  of  gummata  in  other  situations,  and  give  rise  to 
boring  nocturnal  pains.  The  interior  of  the  nose  is  generally 
affected  at  the  same  time. 

Epistaxis  or  bleedIjN'G  from  the  nose  is  a  symptom  of  many 
and  various  conditions.  Thus — 1.  In  the  young  it  often  aj^pears 
to  occur  spxaitaneously  from  congestion  of  the  mucous  membrane, 
and  is  especially  common  in  girls  about  the  age  of  puberty.  2.  In 
the  plethoric  it  may  be  due  to  the  congestion  of  the  brain  or  liver, 
and  then  appears  to  give  relief  to  the  over-full  vessels.  3.  In  the 
old  or  cachectic,  on  the  contrary,  it  may  be  due  to  a  poor  or  watery 
condition  of  the  blood,  such  as  is  present  in  cirrhosis  of  the  liver, 
heart-disease,  granular  kidney,  &c.  4.  It  may  also  occur  in  scurvy, 
some  forms  of  fever,  and  in  the  hoemorrhagic  diathesis.  5.  It 
is  common  after  blows  or  other  injuries  of  the  nose;  and  6.  It 
may  be  a  symptom  of  fracture  of  _  the  base  of  the  skull,  of  an 
angioma  of  the  septum,  of  tube  rculous  ulceration,  or  of  adenoid, 
fibrous,  or  malignant  growths  in  the  nose  or  naso-pharynx.  The 
sijmptoins  are  usually  evident.  The  blood  generally  comes  from 
one  nostril,  occasionally  from  both;  but  it  may  pass  through  the 
posterior  nares  and  be  swallowed,  and  being  afterwards  vomited, 
simulate  htematemesis ;  or  it  may  irritate  the  larynx,  cause  cough, 
and  may  then  be  mistaken  for  haemoptysis.  On  looking  into  the 
mouth  in  such  cases,  however,  the  blood  will  be  seen  trickling 
down  the  back  of  the  throat;  whilst  it  may  also  be  apparent  on 
examining  the  nose  with  a  si^eculum.  In  some  cases  the  blood 
may  be  seen  flowing  from  a  small  vessel  on  the  anterior  and  lower 
part  of  the  septum  [seat  of  efection).   The  treatvvnt  will  depend  upon 


552 


DISEASES  OF  REGIONS. 


the  cause.  Spontaneous  lisemorrliages  occurring  in  the  young, 
except  as  the  result  of  the  ha^morrhagic  diathesis,  generally  stop  of 
their  own  accord,  and  require  no  special  treatment  beyond  those 
remedies  common  in  domestic  use.  When  due  to  congestion  and 
apparently  salutary,  the  bleeding  should  not  be  too  soon  checked. 
In  cachectic  subjects  it  is  often  difficult  to  control ;  rest  on  the  back 
with  the  arms  raised,  sucking  ice,  cold  or  hot  douches,  ice  to  the 
nose,  subcutaneous  injections  of  ergotin  (gr.  iij.),  gallic  acid,  lead 
and  opium  and  small  doses  of  ergot  or  of  i3erchloride  of  iron,  may 
then  be  tried.  Or  pellets  of  cotton-wool  soaked  in  solutions  of 
cocaine  (20%)  may  be  placed  in  the  nostril,  or  pressure  made  on  the 
upper  lip  just  below  the  ala  of  the  nose  in  order  to  compress  the 
septal  branch  of  the  superior  coronary  artery  from  which  the  blood 
is  said  often  to  be  derived.  When  the  blood  comes  from  the  seat  of 
elect! on,  iouohiwg  the  bleeding  point  with  the  galvano- cautery  will 
at  once  arrest  the  flow.  If  the  haemorrhage  cannot  be  controlled, 
the  nose  should  be  plugged.  The  best  means  of  effecting  this  is  by 
pushing  in  strips  of  iodoform  gauze  with  nasal  force2:»s  against  the 


index  finger  of  the  opposite  hand  in  the  naso-pharynx.  The  end  of 
the  strip  should  be  left  out  on  the  face  and  removed  within  twenty- 
four  hours.  The  old  method  of  plugging  the  posterior  nares  with 
Bellocq's  sound  (Fig.  266)  is  now  seldom  used. 

Examination  of  the  nasal  cavities.— For  the  diagnosis  of 
internal  diseases  the  nasal  cavities  should  be  illuminated  by  the 
laryngoscopic  mirror  (Fig.  285)  or  the  electric  lamp,  the  also  being 
separated  by  some  form  of  nasal  speculum,  of  which  Duplay's  and 
Frankel's  are  the  best  (Figs.  267,  268).  The  examination  should 
be  made  systematically.  It  is  not  sufficient  to  merely  introduce  the 
speculum  and  look  at  the  parts  with  the  head  in  the  position  it 
happens  to  be  at  the  time.  The  head  should  be  thrown  back  to 
gain  a  view  of  the  middle  turbinal  body  and  upper  portion  of  the 
nasal  chambers ;  then  held  straight  to  inspect  the  inferior  turbinal 
body  and  corresponding  part  of  the  septum ;  next  the  chin  should 
be  depressed  that  the  floor  may  be  examined  and  the  patency  of  the 
inferior  meatus  ascertained.  Finally  the  head  should  be  rotated  to 
and  from  the  light  the  better  to  see  the  lateral  boundaries  of  each 
nasal  chamber.  The  posterior  part  of  the  nasal  cavities  can  be 
explored  by  the  finger  passed  behind  the  palate,  or  by  a  small 


Fiu.  266. — Bellocq's  sound. 
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mirror  2)assecl  to  the  back  of  the  throat  (/>o6'^t^r/or  rliiiwscopy).  Tor 
detecting  necrosed  bone  the  nasal  probe  may  be  used. 

Nasal  catarrh,  rhinitis,  coryza,  or  inflammation  of  the 
mucous  membrane  of  the  nose,  may  be  acute  or  chronic. 

Acute  catarrh,  coryza,  or  cold  in  tlie  head,  will  be  found  treated 
of  in  works  on  Medicine. 

Chronic  7iascd  catarrh  or  rhinitis  is  most  common  in  the  young, 
especially  in  children  of  a  strumous  habit.  As  exciting  causes 
may  be  mentioned  oft-repeated  attacks  of  acute  catarrh,  adenoid 
vegetations  in  the  vault  of  the  pharynx,  nasal  stenosis,  deflected 
septum,  the  irritation  of  noxioiis  vapours  or  dust,  the  abuse  of 
spirits,  snuff- taking,  &c.  Several  forms,  all  of  which  are  believed 
by  some  surgeons  to._be  different  stages  of  _the  same  disease,  haye 
1)(  ('11  (lescribcd.  They  will  be  classed  here  under  the  three  heads 
of  1,  the  simple  ;  2,  the  hypertrophic  ;  and  3,  the  atrophic,  which  is 
generally  attended  with.footor.  1.  The  simple  form  is  characterized 
by  a  thin  mucous  or  muco-purulent  discharge,  and  a  congested 


Fig.  2G7. — Duphiy's  nasal  speculum.    Fig.  268.  — Frankel's  nasal  speculum. 


I  appearance  of  the  mucous  membrane,  but  is  unattended  with  any 
thickening,  or  formation  of  crusts,  or  with  foetor.    If  neglected,  it 
is  apt  to  pass  into  the  next  variety.    2.  In  the  hiipertrophic  the 
mucous  membrane,  especially  over  the  turbinated  bones,  is  greatly 
swollen  and  congested,  and  infiltrated  with  inflammatory  material ; 
while  the  glands  are  stimulated  to  excessive  secretion,  and  pour 
out  a  muco-purulent  discharge.    It  is  characterized  by  symptoms 
of  nasal  obstructions,  viz.,  stuffiness  or  blocking  of  the  nose,  nasal 
tone  of  voice,  constant  need  to  blow  the  nose,  a  vacant  expression 
of  countenance  acquired  by  keeping  the  mouth  open,  trickling  of 
the  discharge  down  the  pharynx  and  subsequent  hawking  of  it  up 
by  coughing,  and  sometimes  deafness  from  the  spread  of  inflam- 
iiation  to  the  Eustachian  tube.    At  times  certain  reflex  phenomena 
ire  present,  such  as  spasmodic  cough,  asthma,  and  even  ei:)ilepsy. 
The  alee  of  the  nose  often  apj^ear  thickened  and  the  inferior 
urbinated  bodies  greatly   enlarged.     On   posterior  rhinoscoi)ic 
xamination  granular  pharyngitis  is  frequently  discovered,  with 
QcreasG  of  the  glandular  tissue  of  the  vault  of  the  i)harynx  ;  whilst 
he  hypertrophied  posterior  ends  of  the  inferior  turbinated  bodies 
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may  at  times  be  seen  almost  completely  blocking  up  the  clioanoe  in 
the  form  of  globular,  irregularly-furrowed  tumours  (I'igs.  269, 
270).  This  variety  is  said  by  some,  but  without  sufficient  evidence 
I  think,  to  pass,  after  it  has  lasted  some  years,  into  the  third 
variety.  3.  Atroj)hic  rhrnitis,  sometimes  calle.d--(ir;y .  or  /(g^jc? 
catarrh,  and  by  some  ozwtm,  is  apparently  due  to  the  shrinking  of 
inflammatory  new  formation  infiltrating  the  tissues,  and  the  con- 
sequent atrophy  of  the  mucous  membrane  and  the  greater  or  less 
destruction  of  the  glands.  It  is  characterized  by  the  nasal  cavities 
appearing  preternaturally  large,  so  much  so  that  in  some  cases  the 
wall  of  the  pharynx  and  Eustachian  tube  may  be  seen  on  looking 
through  the  nostril.  The  turbinated  bodies  appear  decreased  in 
size,  and  the  mucous  membrane  is  atrophied  and  paler  than  natural 
and  covered  with  hard  yellowish-green  adherent  crusts.  Generally, 


though  not  invariably,  the  disease  is  attended  with  a  horrible  foetor, 
which  is  usually  thought  to  be  due  to  the  decomposition  of  the 
discharge  beneath  the  crusts,  the  discharge  being  secreted  in  too 
small  quantities  and  too  thick  to  allow  of  the  throwing-off  of  the 
crusts.  By  some  the  footer  is  believed  to  be  due  to  the  retention 
of  the  secretions  in  some  of  the  sinuses  communicating  with  the 
nose.  In  all  forms  an  important  point  to  remember  is  that  ulcera- 
tion does  not  occur. 

Treatment. — In  the  early  stages  much  can  be  done  in  the  way  of 
treatment,  and  by  perseverance  a  cure  may  be  obtained.  In  the 
atrophic  variety  relief  from  the  distressing  symptom  of  foetor  only 
can  be  expected.  In  all  forms  the  general  health  must  be  attended 
to.  Thus,  in  the  strumous,  cod-liver  oil  or  maltine,  and  the  syrup 
of  the  iodide  or  phosj^hate  of  iron,  are  indicated.  Locally,  in  the 
simple  and  milder  forms  of  the  hypertroi)hic,  the  treatment  consists 


Fig.  270.  —  Hypertrophy  of  the  posterior 
ends  of  the  inferior  turbinated  bodies, 
with  adenoid  vegetations  in  the  vault 
of  the  pharynx. 
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in  cleansing  the  parts  and  tlien  applying  astringents  ;  the  cleansing 
may  be  accomplished  by  simply  blowing  the  nose,  or  if  this  is  not 
sufficient,  a  cleansing  fluid  must  be  used.  There  are  many  of  these. 
The  one  I  have  found  most  useful  is  that  known  as  Dobell's  solu- 
tion, but  peroxide  of  hydrogen  is  perhaps  equally  as  good.  The 
cleansing  lotion  should  not  be  used,  as  is  so  frequently  done,  by 
Thudichum's  nasal  douche,  as  by  its  means  the  deeper  recesses 
and  ui^per  portions  of  the  nasal  fossee  cannot  be  reached,  and  not 
only  may  much  harm  be  done  to  the  mucous  membrane  of  the  nose, 
but  inflammation  of  the  middle  ear  may  be  set  up.  The  solution  is 
best  applied  in  the  form  of  a  coarse  spray,  either  by  the  anterior 
or  posterior  nasal  spray- producer  worked  by  double  handballs  (Fig. 
271).  When  thoroughly  cleansed,  astringent  or  sedative  solutions 
— best  in  the  form  of  sprays — should  be  applied,  and  of  these  may 
be  mentioned  tannic  acid,  sulpho-carbolate 
and  iodide  of  zinc  or  menthol,  eucalyptol 
(5ss.  to  terebene  (gr.  xx.  to  ^j.), 
cocaine  and  thymol  (gr.  x.  to  §  j.),  dissolved 
in  liquid  i^etroleum,  a  better  vehicle  than 
water  for  intranasal  medication.  Astrin- 
gents or  iodoform  may  also  ba  applied  in 
the  form  of  powders  by  the  insufflator,  or 
in  the  form  of  gelatine  bougies.  Where 
there  is  great  hypertrophy,  the  hyper- 
trophied  tissues  must  be  destroyed  by  the 
local  application  of  chromic  acid  or  the  Yia.  271.  Spray  pro- 
gal  vano- cautery  ;  or  the  ends  of  the  inferior  duccr.  a.  Nozzle  for  an- 
turbinated  body  if  much  enlarged  may  be  terior  nares  ;  b.  Nozzle 
removed  by  Jarvis'  cold  wire  snare,  by  posterior  nares. 
the  galvanic  ecraseur,  or  by  the  ring  knife 

or  spoke-shave.  At  times  the  whole  of  the  turbinated  body 
may  be  removed'  with  advantage.  If  the  septum  is  deflected,  it 
must  be  straightened;  and  if  adenoid  growths  are  present,  they 
must  be  removed.  In  the  atroi:)hic  form,  little  more  can  be  done 
than  cleansing  and  disinfecting  the  cavities  by  lotions  of  carbolic 
acid,  borax,  aristol  (5ss.  to  Bj.),  and  the  like;  whilst  the  mucous 
membrane  may  be  stimulated  to  secretion  by  the  use  of  Gottstein's 
nasal  tampons,  or  by  the  insufflation  of  sanguinaria,  galanga,  &c. 
Cubebs  internally  is  often  of  service. 

TuRBiNAL  ERECTION,  i.e.,  transient  and  oft-recurring  congestion 
of  the  turbinal  bodies  is  very  common.  The  patient  complains 
of  intermittent  attacks  of  obstruction  to  free  nasal  breathing, 
especially  at  night  or  on  entering  a  hot  room,  and  of  an  attending 
flow  of  a  watery  fluid  from  the  nostrils.  At  times  there  is  excessive 
sneezing.  On  examination  the  turbinals  are  seen  enlarged,  but 
the  enlargement  may  be  distinguished  from  hypertrophy  by  the 
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turbinals  dimpling  when  touched  with  a  probe  and  becoming 
smaller  when  painted  with  cocaine.  Turbinal  erection  is  a  common 
sjanptom  in  the  condition  known  as  Haii  Fever.  Touching  the 
turbinals  in  two  or  three  places  with  the  galvano- cautery  will 
generally  effect  a  cure,  and  even  in  hay  fever  often  gives  great 
relief. 

Tuberculous  ulceration  sometimes  occurs.  It  may  lead  to 
necrosis  of  the  bone,  falling  in  of  the  nose,  and  much  deformity. 
Constitutional  remedies,  as  cod-liver  oil,  must  be  given,  and  the 
23art3  cleansed  hj  lotions,  application  of  iodoform,  lactic  acid,  &c. 
When  obstinate,  scrajiing  the  part  with  a  Volkmann's  spoon,  and 
removal  of  the  dead  bone,  is  the  treatment  indicated. 

Syphilitic  affections  of  the  nose.  In  the  early  stages  of 
syphilis,  catarrhal  inflammation  and  mucous  tubercles  are  often 
met  with,  especially  in  infants,  in  whom  they  give  rise  to  the 
obstructed  and  noisy  respiration  popularly  known  as  snuffles. 
Later,  extensive  ulcerations,  gunimata  followed  by  deej)  ulcers, 
necrosis  or  caries  of  the  bones  and  cartilages,  destruction  of  the 
septum  with  falling  in  of  the  nose  and  perforation  of  the  palate 
may  occur,  and  when  combined  with  destruction  of  the  soft  tissues 
and  skin,  are  productive  of  great  deformity.  When  a  small  portion 
of  bone  in  the  deeper  recesses  is  necrosed,  it  may  not  always  be 
easy  to  find,  but  may  be  suspected  by  the  continuance  of  a  muco- 
purulent discharge  and  the  foetor  so  peculiar  to  dead  bone,  the 
presence  of  foul  ulcers,  the  history  or  constitutional  signs  of 
syphilis,  and  the  absence  of  signs  of  hypertrophic  or  atrophic 
catarrh.  Often  the  bone  may  be  struck  on  examination  with  the 
nasal  probe.  Treatment. — ^lodide  of  potassium  should  be  given  in 
large  doses,  combined,  if  necessary,  with  quinine  or  bark,  and 
at  times  with  mercury.  Locally  the  parts  should  be  cleansed  and 
disinfected  by  the  application  of  carbolic  or  other  sprays,  and  when 
dead  bone  can  be  detected  it  should  be  removed,  if  loose,  through 
the  anterior  nares  or  from  behind  the  palate  by  forcej)s  ;  but  some- 
times it  may  be  necessary  for  obtaining  a  sufficient  exposure  to 
resort  to  the  method  of  Eouge,  or  to  cut  through  the  upj)er  lij)  and 
turn  aside  the  ala  of  the  nose.  In  congenital  syphilis  the  adminis- 
tration of  small  doses  of  grey  powder,  followed  by  iodide  of  potas- 
sium and  cod-liver  oil,  is  productive  of  the  most  hapj^y  results. 
In  the  ulcerative  form,  iodide  of  potassium  in  large  doses  should  be 
given. 

Lupus,  though  far  more  common  on  the  exterior  of  the  nose, 
may  sometimes  be  met  with  in  the  interior.  It  then  generally 
attacks  the  cartilage  of  the  septum,  leading  to  perforation.  It  is 
attended  with  a  foetid  discharge.  The  lupous  patch  is  covered  with 
broad,  flattened,  brownish  scales  or  crusts,  and  surrounded  with 
reddish  tubercles.    On  the  removal  of  the  crusts  the  ulcerated 
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surface  is  found  soft  and  f  liable.  Treatment.— Cod-liyer  oil,  arsenic, 
and  the  complete  destruction  of  the  affected  tissue  by  caustics, 
lactic  acid,  or  by  scraping,  is  the  proper  treatment. 

Ehixoliths  oe,  nose  stones  may  occasionally  form  in  the  nose 
from  the  dej)osition  of  phosphate  of  lime  and  mucous  upon  either 
a  foreign  body  which  has  become  lodged  in  the  nose,  or  a  portion  of 
hardened  secretion.  They  give  rise  to  inflammation,  swelling  of  the 
mucous  membrane,  and  a  fa'tid  discharge,  and  have  been  mistaken 
for  osteomata  and  even  for  carcinomata.  When  detected  they  should 
be  removed  by  forcej^s,  or  if  too  large  for  this,  first  broken  by  the 
nasal  lithotrite. 

For  the  treatment  of  foreign  bodies  in  the  nose,  see  p.  34 S. 
Polypi. — Three  forms  are  described — the  gelatinous,  the  fibrous, 
and  the  malignant. 

1.  GjeJatiit()us  or  mucous  x>olij]:)i  most  frequently  spring  from  the 
mucous  membrane  lining  the  middle  meatus,  often  forming  a  cluster 
around  the  anterior  end  of  the  middle  turbinal  body,  rarely  from 
the  roof  of  the  nares,  and  scarcely  ever  from  the  septum.  They 
usually  have  a  inyxqmatqus  structure,  that  is,  they  consist  of 
delicate  connective  tissue  infiltrated  with  large  quantities  of  mucin 
containing  round  and  stellate  cells,  and  are  covered  with  ciliated 
epithelium.  They  are  usually  niultix)le,  sessile  or  pedunculated, 
and  of  an  oval,  pyriform,  or  lobulated  shape.  The  usual  symptoms 
are  a  feeling  of  stuffiness  in  one  or  both  nostrils,  worse  in  damp 
weather,  a  nasal  tone  of  voice,  and  a  mucous  discharge.  Certain 
reflex  symptoms,  such  as  asthma,  cough,  &c.,  are  also  occasionally 
present.  At  times  they  are  attended  with  partial  or  complete  loss 
;  of  smell  {anosmia).  On  inspection,  they  appear  as  ^Dinkish  or 
greyish-white,  semi-translucent,  gelatinous,  mpyQ^ble  bodies,  soft 
and  dimpling  when  touched  with  a  probe.  When  high  up,  or  far 
back  in  the  nasal  cavities,  the  speculum  or  rhinoscope  may  be 
necessary  to  detect  them.  With  the  rhinoscope  I  have  often 
succeeded  in  detecting  a  polypus  at  the  posterior  nares  that  had 
been  previously  overlooked.  When  a  polypus  apj) roaches  the 
anterior  nares  it  is  liable  through  irritation  as  by  the  finger  to 
become  inflamed  and  lose  its  gelatinous  appearance ;  it  may  then 
be  mistaken  for  a  sarcoma,  unless  care  is  taken  to  examine  its 
remoter  and  unirritated  portions.  Nasal  polypi  are  sometimes 
associated  with  polypi  in  the  antrum  and  frontal  sinuses. 

Treatment.—  Gelatinous  polypi  are  best  removed  by  the  galvano- 
cautery,  as  this  is  attended  with  less  pain  and  with  practically  no 
bsemorrhage.  The  parts  should  be  previously  sprayed  with  a  20  per 
3ent.  solution  of  cocaine,  and  after  the  removal  of  the  polypi  the 
surface  from  which  they  sprang  should  be  touched  with  the  galvano- 
iautery  to  prevent  a  recurrence.  If  the  cautery  is  not  at  hand,  the 
)olypi  may  be  removed  by  the  cold  wire  snare  or  be  twisted  off  by 
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the  ordinary  polypus  forceps.  When  they  project  into  the  naso- 
pharynx, they  may  be  removed,  either  with  the  galvano- cautery 
loop  passed  through  the  nose  or  by  the  forceps  introduced  behind 
the  palate.  A  snuff  of  tannic  acid,  used  subsequently  to  their 
removal,  is  said  to  prevent  recurrence,  but  I  have  not  found  it  of 
much  service. 

2.  Fibrous  polypi  actually  arising  from  the  interior  of  the  nasal 
cavities  are  very  rare.  Those  commonly  met  with  usually  spilng 
from  the  basilar  process  of  the  occipital  bone  or  body  of  the 
sphenoid,  that  is,  from  the  roof  of  the  naso -pharynx,  and  then 
ought  properly  to  be  called  naso-pharyngeal,  as  it  is  only  after  they 
have  attained  some  size  that  they  encroach  upon  the  nasal  cavities. 
They  consist  of  fibrous  tissue  not  infrequently  mixed  with  spindle 
cells,  and  often  contain  large  thin-walled  blood-vessels,  which  give 
them  an  almost  cavernous  structure  [fihro-angiomata).  The  mucous 
membrane  covering  them  is  also  very  vascular.  They  may  be 
sessile  or  broadly  pedunculated.  As  they  increase  in  size,  they 
invade  and  displace  the  surrounding  bones,  making  their  way  into 
the  nasal  cavities  and  into  the  pharynx,  and  projecting  below  the 
palate  and  even  into  the  interior  of  the  skull.  They  are  usually 
met  with  in  young  adult  life.  The  symptoms  are  obstruction  of  one 
or  both  nostrils,  a  mucous  and  often  foul-smelling  discharge, 
repeated  attacks  of  hjemorrhage,  deafness,  obstruction  to  breathing 
and  sometimes  to  swallowing,  and  in  the  later  periods  of  the  growth 
the  characteristic  deformity  of  the  facial  bones  known  as  frog -face. 
They  may  be  seen  on  looking  into  the  nostril  from  the  front,  or  by 
the  rhinoscopic  mirror  from  the  back,  or  may  be  felt  by  the  finger 
behind  the  soft  palate.  If  not  removed,  they  may  e^u  fatally  from 
hfemorrhage,  although  they  have  apparently  a  tenccency  to  undergo 
atrophy  as  the  patient  gets  older.  Treatment. — The  removal  of 
these  growths  is  attended  with  profuse  haemorrhage.  It  is  safer 
therefore  to  fully  expose  them  by  a  preliminary  operation.  If 
chiefly  confined  to  the  naso-pharyiix,  the  soft  palate  should  be  split, 
and  the  two  halves  held  aside  by  silk  ligature,  whilst  if  more  room 
is  required  part  of  the  hard  palate  may  be  cut  away  after  reflecting 
the  muco -periosteum  [Nelaton's  operatio7i).  I  have  employed  this 
method  in  several  cases  and  found  that  it  gives  an  excellent  ex- 
posure of  the  growth.  When  encroaching  chiefly  on  the  nose,  a 
good  exposure  may  be  obtained  by  dividing  the  lip  in  the  middle 
line,  and  turning  it  to  one  side  with  the  ala  of  the  nose ;  or  if  more 
room  is  required,  the  superior  maxilla  must  be  removed.  Eouge's 
operation  of  turning  up  the  U2:>per  lip  and  the  cartilaginous  portion 
of  the  nose  after  division  of  the  septum,  and  the  operation  of 
Langenbeck  of  turning  the  maxillary  bone  outwards  on  the  cheek, 
and  then  replacing  it  after  removal  of  the  growth,  have  their 
advocates.    My  experience  of  these  last-mentioned  procedures  is 
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not  very  favourable.  The  exposure  obtained  by  the  former  is  no 
better  than  that  gained  by  turning  back  the  ala :  and  the  shock 
and  hfemorrhage  attending  the  latter  renders  it  very  dangerous. 
Many  other  methods  and  modifications  of  the  above  have  been 
proposed,  but  for  an  account  of  these  a  larger  work  on  surgery 
must  be  consulted.  Having  well  exposed  the  growth  it  should  be 
rapidly  gouged  away  with  the  raspatory,  or  it  may  be  removed 
with  the  ecraseur  or  cutting  forceps,  and  the  base  destroyed  by  the 
actual  or  galvano- cautery.  The  naso-pharynx  may  then  be  plugged 
with  iodoform  gauze,  the  ends  of  the  strips  being  brought  out 
through  the  nose,  and  removed  through  this  passage  after  twenty- 
four  hours.  At  the  end  of  the  operation  the  palate  should  be 
united,  the  lip  sutured  or  the  parts  rejjlaced,  according  to  which 
method  of  exposure  has  been  practised. 

3.  Maljgnqjd^^olypi . — Sarcomatous  and  cancerous  tumours  may 
arise  both  in  the  nasal  cavities  and  naso-pharynx,  and  then  consti- 
tute what  are  called  malignant  polypi.  They  give  rise  to  symptoms 
similar  to  those  of  the  fibrous  polypi  already  described,  but  their 
growth  is  more  rapid,  and  they  quickl}^  infiltrate  surrounding  parts 
and  involve  the  neighbouring  glands.  They  may  occur  both  in  the 
young  and  in  the  old.  If  a  small  piece  can  be  removed,  the  micro- 
scope will  reveal  its  nature.  Treatment. — When  the  growth  can  be 
I  got  comi^letely  away,  early  and  free  extirpation  by  one  of  the 
methods  above  desci;ibed  is  the  only  treatment. 

Oz^NA  is  a  term  which  has  been  used  very  loosely  by  authors. 
By  some  it  has  been  applied  to  all  diseases  of  the  nose  attended  with 
a  foul- smelling  discharge,  whilst  by  others  it  has  been  restricted 
to  the  foetid  form  of  atrophic  nasal  catarrh.  The  term,  therefore, 
as  designating  a  disease,  is  misleading,  and  should  be  discon- 
tinued in  this  sense.  For  purposes  of  diagnosis  it  may  be  mentioned 
that  it  is  a  prominont  symptom  in  the  following  affections  of  the 
nose — 1,  atrophic  nasal  catarrh  ;  2,  necrosis  and  caries,  whether  of 
syphilitic  or  other  origin;  3,  tuberculous,  syphilitic  and  lupoid 
ulceration  of  the  mucous  membrane  ;  4,  foreign  l)()dies  and 
rhinolitlis  in  the  nasal  cavities  ;  5,  purulent  catarrh  of  the 
antrum  or  one  of  the  other  accessory  sinuses  ;  and  6,  some 
forms  of  new  growth. 

Diseases  of  the  septum  nasi. — Hcematomata  or  Mood  tumours 
are  occasionally  met  with  as  the  result  of  injury.  The  blood  is 
extravasated  between  the  cartilage  and  the  soft  tissues,  generally 
on  both  sides  of  the  septum,  causing  in  both  nostrils  a  fluctuating 
circumscribed  swelling  wdiich  may  be  readily  distinguished  from 
abscess  by  its  coming  on  immediately  after  the  injury  and  by  the 
absence  of  signs  of  inflammation.  It  should  not  be  oj^ened  unless 
it  suppurates,  as  the  blood  will  become  slowly  absorbed.  It  some- 
tnnes  appears  to  be  associated  with  fracture  of  the  septum. 
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A hscesses  gfjjic^  §('pt^^'^  i^ot  very  common.  The}^  may  be  due 
to  injury  or  the  breaking  clown  of  a  gumma  or  hsematoma,  but 
occasionally  occur  without  any  apparent  cause.  When  acute  they 
may  lead  to  perforation  of  the  septum.  The  parts  are  hot,  red,  and 
swollen,  and  fluctuation  may  soon  be  detected.  A  free  and  early 
incision  should  be  made. 

Gummata  of  the  septum  occasionally  form  beneath  the  perichon- 
drium in  the  course  of  syphilis.  They  are  readily  dispersed  with 
iodide  of  potassium,  but  if  neglected  ulceration  ensues  and  may  lead 
to  necrosis  and  perforation  of  the  septum  and  to  destruction  of 
the  bones  which  may  sometimes  be  so  extensive  as  to  cause  falling 
in  of  the  bridge  of  the  nose.  The  ulcers  are  characteristic,  being 
deeply  excavated,  foul,  covered  by  greenish-black  sloughs,  and 
surrounded  by  a  bright  shining  areola  of  inflammation. 

^JlJl^ISL'^flbl.i^P'^'^':^^  occurs  in  two  forms — the  hyperplastic  and  the 
ulcerative.  In  the"l6rmer  a  small,  readily  bleeding,  red  swelling  is 
seen,  in  the  latter  a  shallow,  j'ellowish-grey  ulcer.  Both  forms  are 
usually  situated  near  the  anterior  part  of  the  septum  and  are  nearly 
always  associated  with  tubercle  in  other  parts  of  the  respiratory 
tract.  Eemoval  by  excision,  scraping,  or  the  ai)plication  of  lactic 
acid  is  the  best  local  treatment. 

Dcfrdion  of  the  sep)tiim  to  one  or  other  side  may  occur  as  the 
result  of  an  injury,  or  as  a  congenital  malformation.  It  appears  as 
a  swelling  projecting  into  and  obstructing  one  of  the  nasal  cavities, 
whilst  in  the  other  cavity  a  corresponding  depression  is  seen.  The 
inferior  turbinal  body  on  the  side  of  the  concavity  is  often  much 
hypertrophied.  The  deflection  is  generally  attended  with  some 
lateral  deviation  or  even  depression  of  the  lateral  cartilages,  and 
frequently  gives  rise  to  chronic  nasal  catarrh,  deafness,  and  to  many 
distressing  symj)toms,  such  as  frontal  headache,  nasal  tone  of 
voice,  passage  of  mucus  into  the  pharynx,  &c.  'rrrdtmeiit. — The 
septum  may  generally  be  f()rcil)ly  straiglitcncd  l)y  tlic  forcgps  shown 
in  Fig.  272,  and  then  retained  in  positi(jn  for  the  hrst  few  days, 
while  the  parts  are  becoming  consolidated,  by  the  retentive 
apparatus  shown  in  Fig.  273,  and  subsequently  by  ivory  or'vulcanite 
2)lugs  (Fig.  274).  I  have  found  hollow  plugs  (Fig.  275)  useful  in 
that  they  do  not  so  comj^letely  obstruct  nasal  respiration.  In  some 
instances  portions  of  the  prominent  septum  may  be  removed  by  the 
nasal  saw  with  advantage.  Where  the  lateral  cartilages  and  nasal 
bones  are  deviated  they  can  generally  be  straightened,  even  after 
many  years  have  elapsed  since  the  injury.  Great  force,  however, 
is  required,  and  care  must  be  taken,  by  properly  padding  the 
forceps,  not  to  injure  the  soft  parts.  One  of  the  best  forms  of 
retentive  ai3paratus  then  is,  perhaps,  the  mask  shown  in  the 
accompanying  diagram  (Fig.  276),  since  by  its  means  a  fixed  point 
is  secured  to  work  from.    As  the  mask,  however,  is  irksome  to 
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some  patients  I  have  more  recently,  for  suitable  cases,  employed  the 
nasal  cap  and  truss  depicted  in  Fig.  277. 

Tumours  of  the  septum.  Fibrous  cartilaginous  and  osseous  tumours, 
though  rare,  occasionally  occur,  and  can  be  readily  diagnosed  from 


Fig.  272.— Autlior  s  forceps  for  Fig.  273.— Retentive  apparatus 

straightening  nasal  septum.  for  detiected  septum. 


a  deflection  of  the  septum,  by  their  hard  and  resisting  nature  and 
the  absence  of  a  corresponding  depression  in  the  opposite  nostril. 
Their  removal  is  the  i)r()]»('r  trcaimciit. 

Artgiomata  or  arteiial  no\i  are  very  I'are.    They  are  attended 


Fig.  271.— Nasal  plugs. 
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nasal  plugs. 


with  severe  haemorrhages  and  bleed  profusely  if  t(juched.  Gieat 
care  is  therefore  necessary  in  their  removal,  which  should  be  done 
with  the  cold  or  galvaiio- cautery  snare.  Sarcomaia  and  car- 
cinomata  are  also  met  with,  as  rapidly  growing  and  readily  bleeding 


Fig.  276.— Autlior's  nasal  Fig.  277. — Author's  fixation  cap 

niask.  and  nasal  truss. 


tumours  attended  by  frequent  epistaxis.  They  should  be  freely 
exposed  and  cut  away  if  not  too  extensive. 

Adenoid  a^egetations  in  the  vault  of  the  pharynx  are  very 
common  in  childhood.    They  are  produced  by  the  hypertrophy  of 
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the  adenoid  tissue  which  is  so  abundant  in  this  situation,  and  are 
frequently  met  with  in  connection  with  enlargement  of  the  tonsils, 
granular  pharyngitis,  and  nasal  catarrh,  and  if  neglected  may  set 
\ip  catarrhal  otitis  and  incurable  deafness.  The  chief  symptoms  to 
which  nhey  give  rise  are  deafness,  obstruction  to  nasal  respiration, 
snoring,  a  nasal  or  "  dead  "  tone  of  voice,  and  a  vacant  exi^ression 
of  countenance  from  the  child  breathing  with  the  mouth  half  open. 
To  the  finger,  behind  the  palate,  they  feel  soft,  pulpy,  and  velvety, 
"  like  a  bag  of  earthworms  ;  "  whilst  in  the  mirror  they  ajipear  as 


Fig.  278. — The  naso-pliavynx,  pharynx  and  (esophagus  opened  from  behind 
to  show  adenoid  vegetations  in  the  vault  of  the  naso-i)harynx.  (St. 
Bartholomew's  Hospital  Museum,  No.  1806  c.) 

pink  or  reddish,  sessile  or  pedunculated  masses  more  or  less 
obscuring  the  posterior  nares  (Figs.  270  and  278).  The  treatment 
consists  in  removing  them,  which  may  be  done  in  several  ways. 
The  softer  ones  may  be  scraped  away  with  the  nail  of  the  finger 
behind  the  palate  ;  those  about  the  Eustachian  tubes  and  side  of 
the  pharynx  are  best  extirpated  by  Meyer's  ring  knife  (Fig.  279) 
introduced  through  the  nose ;  and  the  larger  ones,  which  are 
situated  on  the  roof  and  back  of  the  pharyjix,  by  Loewenberg's 
forceps  (Fig.  280)  and  Grottstein's  curette  passed  behind  the  palate. 
The  pharyngeal  tonsil  which  is  usually  hyi^ertroj^hied  in  connection 
with  adenoid  growths  can  be  readily  removed  by  these  forceps. 
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Ether  followed  by  chlorofoiin  should  be  given  ;  gas  does  not  afford 
sufficient  time  for  thorough  removal.  I  have  had  to  rei^eat  the 
operation  when  gas  has  been  employed  by  others.  The  anoesthetic 
should  not  be  pushed  beyond  the  ' '  jiin-point  pupil."  Some  surgeons 
recommend  the  hanging-head  jiosition,  but  this  interferes  with  the 
complete  removal  of  the  growths.  I  always  myself  have  the  head 
on  its  side,  so  that  the  blood  may  run  into  the  cavity  of  the  cheek, 
whence  it  can  be  readily  sponged  away.  No  after-treatment, 
beyond  compelling  the  child  to  breathe  through  the  nose  by  keep- 
ing the  mouth  closed  at  night  with  a  bandage,  is  usually  required. 


Fiu.  279. — Meyer's  ring  knife. 


I  never  employ  the  syringe,  as  I  believe  it  is  one  of  the  chief 
causes  of  the  middle-ear  trouble  which  sometimes  occurs  after  the 
removal  of  these  growths.  As  a  precaution  against  cold  I  always 
confine  the  patient  to  his  bed  or  room  for  a  few  daj's. 

The  antrum  and  the  frontal,  ethomidal  and  sphenoidal 
SINUSES  may  be  the  seat  of  purulent  catarrh.  The  catarrh  may  be 
due  to  simple  extension  from  the  nose  or  the  presence  of  mucous 
polypi,  or  to  the  irritation  of  a  carious  tooth  fang.  The  most  charac- 
teristic sign  is  a  unilateral  discharge  of  pale  yellow, pus.  This  in  the 
absence  of  a  foreign  body  or  rhinolith,  necrosed  bone,  or  syphilitic 


Fig.  280. — Author's  modification  of  Loewenberg's  forceps  for  removing 
adenoid  vegetations. 

ulceration,  is  almost  pathognomonic  of  catarrh  of  one  of  these 
sinuses.  In  catarrh  of  the  antrum  the  discharge  is  nearly  always 
intermittent,  and  after  a  2:)eriod  of  retention  is  often  ftetid.  The 
pus  usually  flows  anteriorly  from  beneath  the  middle  turbinal,  and 
more  freely  when  the  head  is  depressed  or  laid  on  the  opposite  side. 
Some  pain  or  tenderness  may  be  elicited  by  pressing  on  the  cheek 
or  on  tapping  a  tooth,  but  often  there  is  neither  pain  nor  tender- 
ness. On  percussion  there  may  be  marked  dulness,  and  on  placing 
an  electric  lamp  in  the  mouth  the  affected  cheek  lights  uj)  less 
brilliantly  than  the  other,  but  an  exploratory  2:)uncture  through 
the  canine  fossa,  an  empty  tooth  socket,  or  beneath  the  inferior 
turbinal  may  be  necessary  to  settle  the  diagnosis.    In  catarrh  of 
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the  other  sinuses  the  flow  of  pus  is  more  or  less  continuous,  and  is 
promoted  by  the  erect  position.  It  may  or  may  not  be  foetid. 
When  it  comes  from  the  frontal  or  anterior  ethmoidal  cells  it  flows 
anteriorly,  also  from  beneath  the  middle  turbinal ;  when  from  the 
posterior  ethmoidal  or  sphenoidal  cells  either  posteriorly  or  anteriorl}'^, 
and  then  over  the  middle  turbinal.  There  is  usually  deep-seated 
pain  at  the  back  of  the  nose  in  posterior  ethmoidal  and  sphenoidal 
trouble,  pain  in  the  orbit  and  forehead  in  anterior  ethmoidal  and 
frontal.  Exophthalmos  ^joints  to  ethmoidal  or  sphenoidal  mischief  ; 
ptosis,  strabismus  and  sudden  blindness  to  sphenoidal.  Treatment. — 
Sprays  such  as  those  mentioned  at  page  555  should  first  be  used  to 
subdue  the  nasal  catarrh.  If  the  discharge  still  continues  an 
attempt  may  be  made  to  wash  out  the  antrum  or  frontal  sinus 
through  the  nares  by  the  antral  or  frontal  catheter,  as  the  case  may 
be,  or,  if  this  fail,  they  should  be  opened  externally  and  drained. 
The  antrum  may  be  opened  and  washed  out  through  the  nares, 
the  front  wall  or  the  alveolus  of  a  tooth.  Where  the  teeth 
are  sound  I  prefer  to  open  the  antrum  through  the  canine  fossa,  but 
if  a  tooth  is  absent  or  carious  I  then  perforate  through  the  alveolus 
after  first  extracting  any  carious  stump.  A  tube  should  be  left  in 
the  opening  to  prevent  jiremature  closing,  and  the  antrum  washed 
out  daily  with  boric  acid  lotion  and  subsequently  with  sulphate  of 
zinc.  If  this  does  not  cure  the  catarrh,  the  opening  should  be  en- 
larged and  the  granular  or  2:)olypoid  surface  of  the  lining  membrane 
should  be  scraped  away.  The  frontal  sinuses  may  be  ojiened  by  the 
trephine  through  their  front  wall  and  washed  or  scraped  out  and  an 
attempt  made  to  restore  the  passage,  if  blocked,  into  the  nose  by 
means  of  a  probe  or  perforator.  The  sphenoidal  or  ethmoidal 
sinuses  may  be  drained  by  cautiously  curetting  through  the  nose, 
or  in  the  case  of  the  anterior  ethmoidal  by  a  careful  incision  at  the 
inner  angle  of  the  orbit. 

Rliinoscleroma  is  a  very  rare  disease.  It  has  been  met  with 
chiefly  in  Eussia,  Austria,  and  Central  America.  It  depends  unon 
the  presence  of  the  rhinoscleroma  bacillus  and  is  characterised  by 
the  formation  of  smooth,  hard,  dense,  plate-like  or  nodular  masses 
of  tissue  beneath  the  mucous  membrane  and  skin.  It  Tisually 
begins  in  the  interior  of  the  nose  and  sjn-eads  forwards  to  the  upper 
lip  or  backwards  into  the  pharynx  and  may  lead  to  complete  stenosis 
of  the  nasal  cavities  and  great  external  deformity.  The  stony 
hardness,  rigidity,  slow  growth  and  absence  of  i)ai]),  iiiflammati.on 
and  ulceration  make  it  quite  unlike  any  other  disease.  Treatment. — 
In  the  early  stages  the  growth  should  be  freely  excised;  later 
something  may  be  done  to  restore  nasal  breathing  by  cutting 
portions  away  or  by  burning  a  passage  with  the  cautery.  Injections 
of  a  glycerine  extract  of  the  rhinoscleroma  bacillus  are  said  to 
have  been  attended  with  some  success. 
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DISEASES  OF  THE  PHARYXX  AXD  (ESOPHAGUS. 

Phauyngitis,  or  inflammation  of  the  pharynx,  is  commonly  of 
the  catarrhal  variety  {acute  and  chronic  pliaryrtgith),  but  it  may  fall 
chiefly  on  the  glands  of  the  ^^harynx  [follicidar  or  granular  pharyn- 
gitis)^ or  more  rarely,  may  spread  deeply  and  end  in  supj^n ration 
(phlegmonous  pharyngitis).  At  times  it  is  attended  with  deficient 
secretion  and  Sitro-phry  of  the  mucous  membrane  [^pharyngitis  sicca), 
and  occasionally  assumes  an  erysipelatous  character,  and  is  then 
generally  associated  with  erysipelas  of  the  face.  Here  a  few  words 
only  can  be  said  on  the  phlegmonous  form,  which,  23erhaps,  more 
commonly  comes  under  the  care  of  the  general  surgeon.  It  is 
usually  the  result  of  an  injury.  The  jjharynx  is  intensely  red 
and  swollen,  the  neck  often  brawny  and  oedeniatous  [Ludwig's  angina), 
swallowing  is  difficult  or  impossible,  respiration  is  laboured,  and 
death  may  occur  in  a  few  days  from  sudden  spasm  of  the  glottis,  or 
from  exhaustion  and  blood-j^oisoning.  The  treatment  consists  in 
inhalations  of  steam  impregnated  with  carbolic  acid  ;  free  incisions 
if  pus  forms  in  accessible  situations ;  the  administration  of  fluid 
nourishment  and  stimulants,  in  the  form  of  enemata  if  the  jiatient 
is  unable  to  swallow ;  and  the  performance  of  instant  tracheotomy 
if  O'dematous  laryngitis  supervenes. 

Uloeration  generally  occurs  in  connection  with  like  ulceration 
of  the  2)alate,  fauces,  and  tonsils.  (See  Tonsils.)  Here  it  need  only 
be  said  that  the  healing  of  the  ulcers,  esj^ecially  those  of  the  tertiary 
syphilitic  variety,  is  sometimes  j^roductive  of  great  deformity.  Thus, 
1 ,  the  soft  palate  may  become  glued  to  the  back  of  the  pharynx  ; 
or  2,  to  the  base  of  the  tongue ;  and  3,  the  lower  j)art  of  the 
pharynx  may  be  narrowed  just  above  the  entrance  to  the  larynx, 
rendering  deglutition  difficult,  and  subjecting  the  patient  to  the 
risk  of  suffocation  from  the  lodgment  of  food  at  the  constricted 
part.  Treatment. — Adhesions  between  the  palate  and  pharynx  can 
hardly  bo  remedied  ;  but  when  contraction  or  stenosis  of  the  lower 
pharynx  has  occurred,  the  cicatricial  bands  should  be  divided  in  a 
backward  direction  with  a  guarded  knife  and  recontraction  pre- 
vented by  the  daily  passage  of  a  bougie.  I  have  found  a  Eicord's 
urethrotome  answer  admirably  for  making  the  division.  If  the 
introduction  of  instruments  causes  much  S2:>asm,  tracheotomy 
should  be  j^reviously  performed. 

^QgTPiiAiiYyGExVL_  ABSCESS  is  a  collection  of  pus  in  the  loose 
cellular  tissue  behind  the  pharynx,  and  is  most  often  met  with  in 
c^hildren.  It  is  generally  chronic,  and  due  to  disease  of  the  cervical 
vertebrae  or  more  rarely  of  the  base  of  the  skull ;  but  it  may  be 
acute,  and  is  then  usually  the  result  of  an  injury,  as  swallowing 
acids  or  the  impaction  of  a  foreign  body,  or  of  the  exanthemata, 
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phlegmonous  pharjTigitis,  &c.  It  sometimes  occurs  without  apparent 
cause ;  there  is  then  often  a  history  of  syphilis  or  tubercle.  It 
may  break  into  the  pharynx,  or  at  the  side  of  the  neck ;  or  even 
make  its  way  into  the  mediastinum.  Symptoms. — ^Pain,  difficulty 
in  opening  the  mouth,  obstructed  deglutition  and  respiration,  the 
presence  of  a  fluctuating  swelling  at  the  back  of  the  throat,  and 
more  or  less  swelling  about  the  angle  of  the  jaw.  When  the 
abscess  is  acute,  there  is  commonly  some  febrile  disturbance. 
Treatment. — A  vertical  incision  should  be  made  in  the  middle  line 
through  the  posterior  pharyngeal  wall  with  a  properly  guarded 
knife,  the  swelling  having  been  previously  punctured  with  a  long 
exploring  needle  if  there  is  any  doubt  as  to  its  nature.  If  opened 
under  an  anaesthetic,  the  head  should  be  in  the  hanging  position  or 
should  be  turned  rapidly  to  the  side  to  allow  the  escape  of  pus 
through  the  mouth,  as  suffocation  has  occurred  through  a  sudden 
gush  into  the  au'-passages.  When  it  depends  ui)on  disease  of  the 
spine,  if  an  opening  is  thought  necessary  it  should  be  made  through 
the  side  of  the  neck  behind  the  sterno-mastoid. 

Tumours  of  the  pharyxx  are  rare,  though  all  varieties  may 
occur.  When  arising  in  the  loose  cellular  tissue  behind  the 
pharynx,  the  more  common  situation,  they  are  spoken  of  as 
post-pharyngeal  tumours.  The  softer  varieties  closely  simulate 
abscess,  but  the  absence  of  fluctuation,  and  of  pus  on  puncture 
will  settle  the  diagnosis.  Innocent  growths,  when  small  and  un- 
attached to  the  vertebrse,  may  be  enucleated  through  a  vertical 
incision  over  them.    The  malignant,  as  a  rule,  should  be  left  alone. 

Pouches  of  the  (esophagus  are  occasionally  met  with.  They 
nearly  always  arise  from  the  back  of  the  tube  and  at  its  junction 
with  the  pharynx,  and  as  they  increase  in  size,  bulge  in  the  neck 
on  one  or  both  sides  of  the  cricoid  cartilage.  The  symptoms  to 
which  they  give  rise  are  regurgitation  of  undigested^  food  some 
hours  after  it  has  been  taken,  difficulty  in  swallowing,  and  later 
inanition.  A  sound  can  at  times  be  passed  into  the  pouch  from 
the  mouth,  and  food  can  be  squeezed  out  of  the  pouch  into  the 
oesophagus,  the  i30uch  becoming  flaccid.  The  treatment  consists  in 
removing  the  pouch  through  an  incision  in  the  neck,  and  closing  the 
wound  in  the  oesophagus  with  sutures. 

Stricture  of  the  (esophagus  may  be  due  to  spasm  of  the 
muscular  fibres  [spasmodic  stricture),  to  cicatricial  contraction 
[fibrous  stricture),  or  to  epitheliomatous  or  other  malignant 
growths  of  its  walls  [malignant  stricture).  Fui^ther,  strictm-e  may 
be  simulated  by  comjDression  of  the  oesophagus  from  without  as  by 
an  aneurysm,  enlarged  thyroid  gland,  post-oesophageal  abscess,  or 
mediastinal  tumour ;  or  by  a  foreign  body  impacted  in  the  tube, 
disease  at  the  back  of  the  larynx,  &c. 

Spasmodic  stricture  or  spasm  of  the  oesophagus  generally  occurs  in 
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young  hysterical  women.  The  patient  may  be  quite  unable"  to 
swallow,  and  a  bougie,  perhaps,  will  not  pass.  The  diagnosis  will 
then  rest  on  the  obstruction  existing  only  at  times  ;  on  the  age  and 
sex  of  the  patient;  the  presence  of  other  signs  of  hysteria;  but 
chiefly  on  the  fact  that,  under  an  ansesthetic,  the  bougie,  which 
could  not  previously  be  passed,  slips  down  easily  into  the  stomach. 
The  treatment  should  consist  in  the  administration  of  anti-hysterical 
remedies  ;  whilst  the  patient  may  be  persuaded  that  the  bougie  has 
cleared  the  passage. 

Fibrous  stricture  is  generally  due  to  cicatricial  contraction  follow- 
in  gan  injury,  as  swallowing  boiling  water  or  corrosive  fluids  or 


Fig.  2S1.- Fihioiis  stiiftuie  of 
oesophagus  at  region  of  cricoid 
cartilage.  (8t.  Bartholomew's 
Hospital  Museum.) 


Fi(i.  282.— Malignant  stricture 
of  O'sophagus  at  entrance  of 
stomach.  (Sc.  Bartholomew's 
Hospital  Museum.) 


thejmpii,ctioELM_94jQr§i.gili2^^  More  rarely  it  results  from  the 
healing  of  a  syphilitic  ulcer.  At  times  it  appears  to  be  congenital ; 
at  other  times  no  cause  can  be  discovered.  It  may  exist  at  any 
part  of  the  tube,  but  is  most  common  in  the  upper  half  (Fig.  281). 
It  is  much  larer  than  the  malignant  form,  but  is  liable  to  become 
malignant  when  it  has  existed  for  some  time.  As  the  result  of 
the  constriction,  the  tube  above  the  stricture  becomes  dilated  and 
the  muscular  coat  hypertrophied.  The  dilatation  may  be  general 
or  poucii-like,  in  the  latter  case  consisting  either  of  a  dilatation  of 
all  the  coats,  or  of  a  hernia  of  the  mucous  membrane  through  the 
mnscular  fibres. 

Malifjnant  stridm^e  is  g;c>n( Tally  epitheliomatous,  and  may  occur 
at_  :iny  part  of  the  oesophagus,  but  is  niost  common  oj^posite  the 
cric(»:(l  cai'tibge,  at  the  bifurcation  of  the  trachea,  and  at  the 
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cardiac  end  of  the  stomacli  (Fig.  282),  situations  at  which  nor- 
mally slight  obstruction  to  a  bolus  of  f ood^  lai:g;ei'-  than  usual 
exists,  and  at  which  "developmental  processej3__.are  complicated, 
and  where,  therefore^  errors  of  nutrition j^re^ more. Ukol^^^  occur." 
Thus,  at  the  cardiac  orifice  the  epithelium  changes  its  character ; 
and  where  the  oesophagus  is  crossed  b}^  the  bronchus,  the  food  and 
air  passages  were  originally  one.  Epithelioma  may  begin  as  a 
distinct  cauliflower-like  excrescence  springing  from  one  side  of 
the  tube ;  or  as  a  nodular  induration  of  the  mucous  membrane 
involving  ring-like  the  whole  calibre  of  the  oesophagus.  It 
gradually  encroaches  upon  the  lumen  of  the  tube,  causing  more 
or  less  complete  obstruction.  The  growth  sooner  or  later  jilce- 
rates,  and  invades  the  surrounding  tissues,  the  mediastinum,  pleura 
and  glands ;  and  sinuses  may  form  between  the  oesophagus  and 
the  trachea  or  left  bronchus,  or  open  externally  when  the  disease 
is  high  up  in  the  neck.  The  patient,  if  he  does  not  die  of  starva- 
tion, succumbs  to  pain  or  exhaustion,  or  to  haemorrhage  from  the 
laying  open  of  a  large  vessel,  or  to  pleurisy  or  pneumonia. 

The  symptoms,  common  to  both  the  fibrous  and  malignant  stric- 
ture, are— 1,  increasing  difficulty  of  swallowing,  first  of  solids,  then 
of  liquids,  and  finally  inability  to  swallow  either ;  2,  a  feeling  of 
obstruction,  generally  referred  to  the  top  of  the  sternum ;  3,  rf>gui"gi- 
tation  of  food  after  it  has  been  swallowed  for  a  short  time  (whore 
the  stricture  is  low  down  or  pouch-like  dilatations  have  formed) ; 
4,  a  trickling  sound  on  auscultation  between  the  shoulders  whilst 
the  patient  is  swallowing  fluid;  and  5,  progressive  wasting 
and  loss  of  strength.  The  diagnosis,  however,  can  only  be  made 
with  certainty,  and  the  situation  of  the  stricture  ascertained,  by  the 
passage  of  a  bougie.  But  before  attemping  to  pass  a  bougie,  a 
careful  examination  of  the  chest  should  be  made  for  the  purpose  of 
excluding  aneurysm  as  a  cause  of  the  symptoms,  lest  such  should 
be  ruptured,  as  has  before  now  happened.  The  diagnosis  of  the 
malignant  from  the  fibrous  stricture  will  rest  on  the  advanced  age 
of  the  patient,  the  absence  of  any  discoverable  injury,  the  presence 
of  blood  or  foul- smelling  discharge  on  the  end  of  the  bougie,  a 
sensation  of  passing  over  an  ulcerated  surface,  and  the  presence  of 
enlarged  glands  or  an  indurated  mass  in  the  situation  of  the  tube 
when  the  stricture  occurs  in  the  neck. 

Tr<'(dmi'ut. — In_tho //Ayo/'.s  /o/'v//  the  stricture  should  l)o  gradually 
dilated  by  bougies.  WIk'u  the  stiicture  is  very  tight,  a  caigut 
bougie  may  sometimes  by  delicate  manipulation  bo  insinuated 
through  it;  and  over  this  a  larger  tube  may  then  be  passed.  When 
the  stricture  is  very  resilient  its  division  posteriorly  in  the  middle 
line  may  be  called  for  {internal  q^sophagjotomy).  When  the  stricture 
is  situated  at  the  cardiac  end,  and  a  well-directed  trial  at  dilatation 
has  failed,  ga^^otomy  may  be  performed,  and  the  stricture  forcibly 
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dilated  by  the  finger  or  by  an  instrument  j^assed  into  the  oesophagus 
from  the  interior  of  the  stomach.  It  need  hardly  be  said  that  so 
serious  an  operation  should  not  be  lightly  undertaken,  nor  until 
other  means  have  failed.  If  the  stricture  cannot  be  dilated  from 
the  stomach  a  permanent  gastric  fistula  must  be  established.  In 
malignant  stricture  dilatation  by  bougies  or  tubes,  in  the  way 
recommended  in  fibrous  stricture,  must  not  be  attempted,  as  the 
walls  of  the  cjosophagus  are  so  softened  by  the  ulceration  and 
disease  that  great  danger  of  perforation  and  extravasation  into  the 
mediastinum  or  pleura  would  be  incurred.  The  methods  of  treat- 
ment then  open  to  us  are— 1,  to  pass  an  oesophagus  tube  and  keep 


Fig.  283. — Method  of  placing  a  Symoiids'  tube  in  an  rti.sopliagal  stricture. 

it  in  situ ;  2,  to  perform  g\astix)stomy ;  and  3,  when  the  stricture 
occurs  in  the  neck  to  open  the  oesophagus  in  the  neck,  if  possible 
below  the  seat  of  stricture,  and  stitch  the  tube  to  the  wound  in  the 
skin  ;  or  if  not  possible  to  get  below  the  stricture,  to  dilate  it  from 
the  wound.  When  a  soft  tube  can  be  passed  and  kejDt  ///  situ  this 
appears  to  be  undoubtedly  the  best  treatment.  The  tube  may  be 
introduced  through  the  mouth  or  nose,  and  under  favourable 
circumstances  will  not  need  changing  for  a  month  or  more. 
Occasionally,  however,  it  causes  irritation  of  the  back  of  the  tongue 
or  larynx,  or  of  the  mucous  membrane  of  the  nose.  Should  this 
occur,  Mr.  Charters  Symonds'  plan  may  be  ado23ted  of  passing,  by 
means  of  a  suitable  dii-ector,  a  short  tube,  shaped  like  a  funnel  at 


570 


DISEASES  OF  REGION'S. 


one  end,  into  the  stricture,  and  leaving  it  there  merely  attached  by 
a  strong  string,  which  is  secured  to  the  cheek  or  ear  by  strapping 
(Fig.  283).  Care  must  be  taken  that  the  patient  does  not  swallow 
the  string.  Should  this  accident  happen  dui-ing  the  treatment,  an 
attempt  may  be  made  to  recover  the  tube  by  forceps,  &c.,  or  this 
failing,  to  push  it  into  the  stomach  whence  it  may  be  removed  by 
gastrotomy.  Excellent  results  have  followed  the  use  of  tubes  ; 
patients  have  regained  flesh,  have  fairly  enjoyed  life  for  some 
months,  and  then  have  died  in  comparative  ease.  When  a  tube 
cannot  be  passed,  or  is  not  tolerated,  the  a\sophagus,  if  the  disease 
is  high  in  the  neck,  may  be  opened,  or  if  the  disease  is  low  down, 
gastrostomy  performed. 

Gasteostomy  is  the  operation  of  establishing  a  fistulous  opening 
into  the  stomach  for  the  pui'pose  of  feeding  the  patient  in  stricture 
of  the  oesophagus.  The  operation  till  recently  was  usually  per- 
formed in  two  stages.  In  the  first  stage,  the  abdomen  was  opened, 
and  the  stomach  secm^ed  by  suture  to  the  abdominal  parietes ;  in 
the  second,  which  was  not  performed  till  from  four  to  six  days  after 
the  first,  the  stomach,  which  by  this  time  had  become  adherent  to 
the  abdominal  j^arietes,  was  punctured,  and  a  tube  introduced. 
Now,  however,  the  stomach  is  generally  opened  at  once  in  order 
that  feeding  may  be  begun  before  the  patient  is  too  far  exhausted, 
but  the  technique  employed  is  such  that  a  valvular  aperture  is 
obtained.  In  the  old  direct  opening  regurgitation  was  constant 
and  set  up  troublesome  eczema,  whilst  the  mucous  membrane  was 
liable  to  prolapse.  Various  external  incisions  are  employed;  the 
following  I  have  found  as  good  as  any  : — an  oblique  incision 
(Fig.  305,  e)  between  two  and  three  inches  long,  is  made  about  an 
inch  below,  and  parallel  with  the  left  costal  cartilages,  beginning 
about  an  inch  and  a  half  from  the  middle  line.  The  sheath  of  the 
rectus  is  next  opened,  the  fibres  of  the  muscle  separated,  not  cut, 
the  posterior  layer  of  the  sheath  divided,  and  the  peritoneum 
exposed.  Mr.  Howse  thinks  that  the  fibres  of  the  rectus  subse- 
quently play  the  part  of  a  sphincter  to  the  opening  if  this  is  made, 
as  in  the  older  methods,  directly  into  the  stomach.  All  bleeding 
having  been  stopj)ed,  the  peritoneal  cavity  is  opened  and  the 
stomach  sought  below  the  left  lobe  of  the  liver  and  drawn  into  the 
wound.  It  may  be  distinguished  from  the  transverse  colon  by  its 
thick,  smooth,  and  pinkish- red  coat  and  the  absence  of  apiDendices 
epiploicse.  The  subsequent  steps  of  the  operation  will  now  differ 
according  to  the  method  employed.  1.  Howsc'^s  method  by  two 
stages. — Two  loops  of  silk  are  passed  through  the  peritoneal  and 
muscular  coat  for  the  purpose  of  securing  a  good  hold  of  the  stomach 
whilst  the  sutures  are  being  introduced,  and  also  for  the  purpose  of 
steadying  it  during  the  subsequent  operation  of  opening  it  and  thus 
preventing  the  risk  of  the  adhesions  being  broken  down.  The 
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stomacli,  as  near  the  cardiac  end  as  j^ossiWe,  is  now  stitched  to  the 
parietes  by  a  double  ring  of  sutures,  so  as  to  ensure  a  good  inch  of 
the  stomach-wall  (that  between  the  outer  and  inner  ring  of  sutures) 
being  in  contact  with  the  parietal  peritoneum  (Fig.  2S4).  The  outer 
ring  of  sutures  is  passed  first,  by  carrying  the  needle,  armed  with  a 
silk  suture,  through  the  serous  and  muscular  coat  of  the  stomach, 
and  the  abdominal  parietes,  a  good  inch  from  the  edge  of  the 
wound.  The  inner  ring  of  sutures  are  then  passed  through  the 
serous  and  muscular  coat  of  the  stomach  and  the  skin  and  peri- 
toneum of  the  parietes,  and  tied.  The  wound  is  dressed  anti- 
septically.  At  the  end  of  from  four  to  six  days  the  stomach  will 
generally  be  found  adherent,  and  should  then  be  pimctured  with  a 
long  sharp  tenotomy  knife,  while  it  is  drawn  well  forwards  by  the 
silk  ligatures  left  in  for  the  purpose.  A  No.  6  or  8  English  catheter 
is  passed  through  the  puncture,  and  the  wound  again  dressed  anti- 
se])tically,  the  catheter  passing  through  the  antiseptic  dressings. 


Fig.  284.--Howse\s  method  of  suture  in  gastrostomy. 

At  first  only  teaspoonfuls  at  a  time  of  fluid  nourishment  should  be 
given ;  later  a  tube  may  be  passed,  and  minced  solid  food  intro- 
duced. 2.  WttzeVs  method. — After  drawing  the  stomach  into  the 
wound,  Witzel  makes  a  small  opening  into  it  just  sufficient  to 
admit  a  rubber  tube  about  the  size  of  a  No.  8  catheter.  Two 
vertical  folds  of  the  stomach  are  next  secured  by  a  number  of 
Lembei't  sutures  well  over  the  tube  for  a  distance  of  about  two 
inches ;  the  gastric  end  of  the  tube  is  thus  buried  so  as  to  jDrevent 
any  regurgitation  backwards  or  sideways;  the  distal  end  of  the 
tube  is  then  brought  out  through  the  upper  part  of  the  wound 
in  the  parietes  to  which  the  stomach  is  firmly  fixed  by  suture ;  the 
rest  of  the  wound  is  then  closed.  In  this  way  a  valvular  passage 
is  made  through  the  coats  of  the  stomach  and  the  patient  can  be 
fed  through  the  tube  at  once.  3.  Franks'  method. — A  conical 
portion  of  the  stomach  is  drawn  into  the  wound  and  the  base  of  the 
cone  is  fixed  to  the  parietal  peritoneum  by  suture  so  as  to  cut  off 
the  peritoneal  cavity.  A  second  incision  three  quarters  of  an  inch 
in  length  is  next  made  above  the  rib-margins  through  the  skin  only. 
The  bridge  of  skin  "between  the  two  incisions  is  undermined," 
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and  the  apex  of  the  stomach  pulled  under  it  and  out  of  the 
second  wound.  The  stomach  is  at  once  opened  and  stitched  to  the 
skin.  Here  also  a  valvular  opening  is  obtained,  and  the  patient 
can  be  fed  at  once.  I  have  employed  this  method  and  can  speak 
well  of  it,  but  it  is  somewhat  difficult  to  drag  the  stomach,  if  much 
contracted,  under  the  bridge  into  the  second  wound. 

DISEASES  OF  THE  LARYNX. 

Physical  examination  of  the  larynx. — For  the  diagnosis 
and  efficient  treatment  of  the  diseases  of  the  larynx  the  laryngo- 
scope is  required.  To  use  this  instrument  place  yourself  in  front 
of  the  patient  and  the  light,  in  the  way  shown  in  Fig.  285.  Throw 
the  light  reflected  from  the  head  mirror  into  the  back  of  the 
patient's  mouth ;  draw  the  tongue,  held  by  a  towel  with  the  left 
hand,  gently  forward,  and  press  the  throat  mirror,  held  in  the  right 
hand,  firmly  but  gently  against  the  uvula  and  soft  palate.  With  a 
little  practice  an  image  of  the  larynx  is  obtained.  Ask  the  patient 
to  pronounce  the  sounds  ah,  ee,  and  the  vocal  cords  will  come  into 
view.  The  image  of  the  larynx  is  of  course  reversed,  the  front 
appearing  in  the  throat  mirror  as  the  back.  If  any  difficulty  is 
experienced  in  obtaining  a  good  view  the  soft  palate  and  back  of 
the  mouth  should  be  sprayed  or  painted  with  a  solution  of  co- 
caine 20  %  or  eucaine  10  %.  If  any  operation  or  manipulation  is 
required  in  the  larynx  itself,  it  also  should  be  swabbed  with  cocaine 
or  eucaine  by  the  laryngeal  brush. 

Laryngitis,  or  inflammation  of  the  larynx,  may  be  conveniently 
divided  into — 1,  acute  catarrhal ;  2,  chronic  catarrhal;  3,  oedema- 
tous ;  and  4,  membraneous  laryngitis. 

Acute  catarrhal  laryngitis  may  be  due  to  sudden  exposure  to  cold 
or  damp,  violent  exertion  of  the  voice,  or  inhalation  of  noxious 
vapours  or  impure  air;  or  the  inflammation  may  spread  to  the 
larynx  from  the  pharynx ;  or  occur  in  the  course  of  other  diseases, 
as  the  eruptive  fevers.  A%m2)tows.— Soreness  of  the  throat,  hoarse- 
ness or  even  aphonia,  laryngeal  cough,  and  tenderness  on  pressui^e 
over  the  thyroid  cartilage,  accompanied  by  febrile  symptoms.  On 
laryngoscopic  examination  the  parts  are  seen  red  and  swollen,  and 
the  cords  do  not  come  together  properly.  The  treatment  consists  in 
rendering  the  atmosphere  moist  by  the  steam  kettle,  in  inhaling 
soothing  vapours,  and  abstaining  from  using  the  voice ;  whilst  if 
the  attack  is  very  acute,  leeches  or  cold  in  the  earlier  stages,  may 
be  applied  over  the  thyroid  cartilage.  Should  the  inflammation 
assume  the  oedematous  form,  scarification,  intubation,  or  tracheotomy 
may  become  necessary  (see  Oedematous  Laryngitis). 

Chronic  laryngitis  may  be  due  to  exposure  to  wet  and  cold,  over- 
exertion of  the  voice,  excessive  smoking,  inhalations  of  dust  or 
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noxious  vapours,  syphilis,  tubercle,  and  malignant  disease.  The 
mucous  membrane  appears  thickened  and  indurated  and  covered 
with  a  muco-purulent  discharge,  whilst  the  glottis  is  narrowed  in 
consequence  of  the  thickening  of  the  mucous  membrane.  The 
si/mptoms  are  cough,  hoarseness,  laryngeal  voice,  dryness  and 
irritation  of  the  throat,  and  dyspnoea,  varying  with  the  amount  of 
narrowing  of  the  glottis.  A  variety  of  chronic  laryngitis,  in  which 
the  mucous  follicles  are  chiefly  affected,  is  known  as  follicular  or 
granular  laryngitis,  or  clergyman's  sore  throat,  and  is  fiequently 


Fig.  285. — IMcthod  of  using  the  ]aryngoscoj)e. 


associated  with  a  similar  condition  of  the  j'harynx.  Treatment. — 
The  application  with  the  brush  of  a  strong  solution  of  nitrate  of 
silver  (half  a  drachm  to  the  ounce,  or  even  stronger),  absolute  rest 
of  the  voice,  residence  at  a  suitable  spa,  avoidance  of  all  sources 
of  irritation,  and  apjirojiriate  remedies  if  there  is  any  specific 
disease. 

O'Jdemdfons  hni/uf/ifis  or  (rdema  of  the  gJottis. — In  this  form  there 
is  an  effusion  of  serous  lluid  into  the  submucous  tissue  of  the 
larynx,  especially  tluit  about  tlie  arytono-epiglottidean  folds  (Fig. 
2(SG).  l>ut  tlu^^jAxhaiia  (]()es,.n  extond_behjw  the  vocal  cords,  as 
the  mucous  membrane  is  tightly  attached  to  them  without  the 
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intervention  of  any  submii  cous  tissue.  Ca  use.  — It  generally  come_son 
suddenly,  and  often  supervenes  upon  some  previous  inflammatory 
condition  of  the  larynx  or  neighbouring  parts.  It  is  of  common 
occurrence  after  scalds  or  burns  of  the  throat,  stings  of  insects,  or 
the  impaction  in  the  larynx  of  a  foreign  body  ;  or  it  may  occur  in 
the  course  of  such  diseases  as  erysipelas,  fevers,  and  small- pox  ;  or 
be  engrafted  on  tuberculous  or  syphilitic  ulceration  of  the  larynx, 
perichondritis,  or  necrosis  of  the  cartilage.  (Edema  of  the  larynx 
of  a  passive  character  is  also  a  frequent  termination  of  Bright]s 
disease.  The  symptoms  in  the  acuter  forms  are  most  urgent,  the 
dyspnoea  is  extreme,  and  if  not  relieved  rapidly  ends  in  spasm  and 

death.  When  less  acute  the  voice  is 
affected,  inspiration  is  often  stridulous 
and  laboured,  and  swallowing  may  be 
l)air>ful  and  difficult — symptoms  which 
may  be  followed  by  cyanosis,  coma,  and 
death.  The  treatmentimisi  be  energetic; 
an  emetic  should  be  given  at  the  onset, 
and  leeches,  ice,  or,  if  preferred,  hot 
s])()nges,  ap})lied  over  the  thyroid 
cartilage.  These  means  failing,  the 
oedematous  i^art  must  be  scarified  by 
the  laryngeal  lancet,  or  an  O'Dwyer's 
tube,  if  at  hand,  passed  through  the 
glottis,  and  retained  there  until  the 
oedema  subsides;  otherwise  laryn- 
gotomy  or  tracheotomy  must  be  jier- 
formed. 

Memhraneous  laryngitis,  laryngeal 
di2)htheria  or  laryngeal  croup,  is-  a 
disease  of  childhood,  and  may  either 
begin  in  the  larynx,  or  spread  to  it 
from  the  fauces  and  pharynx.  It  is 
characterized  by  the  formation  of  a  false  membrane,  which  may 
extend  into  the  trachea  and  bronchi  (Fig.  287).  The  membrane, 
which  may  be  hard  and  tough,  or  soft  and  crumbling,  and  of 
a  yellowish  or  grejdsh-white  colour,  is  produced  by  the  coagulation 
of  fibrinous  material  exuded  on  the  surface  of  the  mucous  membrane. 
It  consists  of  a  delicate  network  of  fibres  enclosing  leucocytes, 
cast-off  epithelium, and  granular  debris  in  its  meshes.  The  Klebs- 
Loeffler  bacillus  is  found  in  the  membrane.  On  its  separation  the 
mucous  membrane  beneath  is  generally,  though  not  invariably,  found 
to  be  denuded  of  epithelium,  congested  and  inflamed  ;  but  the 
mucosa  is  not  usually  involved  as  is  the  case  in  diphtheritic  inflam- 
mation of  the  fauces  and  pharynx.  This  difference  would  appear 
to  depend  on  the  site  of  the  inflammation  and  the  intensity  of  the 
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gitis. (St.  Bartholomew's 
Hospital  Museum.) 
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process.  The  symptoms,  when  the  disease  begins  in  the  larynx, 
generally  come  on  very  gradually ;  and  at  first  cannot  be  distin- 
guished from  an  ordinary  catarrh.  Soon,  however,  and  often  first 
during  the  night,  the  cough  acquires  a  ringing  or  brassy  character, 
and  soon  afterwards,  if  not  simultaneously,  the  insj)iration  becomes 
stridulous,  and  later  the  voice  *'  hoarse,  cracked,  and  whispering, 
or  in  young  children,  totally  suppressed. "  Dysj^ncea  is  now  marked ; 
the  soft  parts  of  the  chest- walls  recede  during  inspiration ;  the 
inspiration  is  heaving  ;  exjDiration  as  well  as  inspiration  may  also 
become  impeded,  and  the  child,  if  not  relieved,  rapidly  becomes 


cyanosed  and  dies.  When  the  disease  spreads  from  the  pharj^nx, 
the  laryngeal  signs  may  at  first  be  masked ;  but  later,  they  are 
similar  to  those  given  above.  Treatment.- — Internally  quinine  and 
perchloride  of  iron  may  be  given,  whilst  locally  when  any  membrane 
is  visible  on  the  fauces  and  pharynx  it  should  be  removed,  and  pre- 
vented, if  possible,  from  re-forming  by  swabbing  out  the  throat  at 
frequent  intervals  with  boro-glyceride,  perchloride  of  iron,  lactic 
acid,  carbolic  acid,  or  other  disinfectant.  The  child  may  be  placed 
under  chloroform,  if  necessary,  to  ensure  the  thorough  removal 
of  the  membrane.  Although  it  is  perhaps  too  early  to  2:)ronounce 
an  opinion  as  to  the  exact  value  of  the  subcutaneous  injection  of 
diphtheria  antitoxin,  its  efficacy  seems  undoubted,  since  a  marked 


Fig,  287. — Membraneous  laryngitis  or  croup. 
(St.  Bartholomew's  Hospital  Museum.) 
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decrease  in  the  percentage  of  mortality  from  diphtheria  has  resulted 
in  the  hospitals  where  it  has  been  used.  It  would  appear  that  the 
earlier  the  injections  are  made  in  the  disease  the  moi'o  prospect 
there  is  of  success  since  the  antitoxin  can  only  neutralize  the  toxin 
present  in  the  system,  not  undo  the  damage  to  the  muscles  and 
nerves  already  done,  nor  control  the  secondary  septic  processes 
*  which  may  have  been  set  up.  The  dose  must  be  sufficiently  large 
and  shoiild  be  regulated  more  by  the  severity  of  the  symptoms 
than  by  the  age  of  the  patient.  It  must  be  calculated  by  immunizing 
units  and  not  by  volume.  Less  than  a  thousand  such  units  should 
never  be  administered  in  a  single  dose,  and  this  should  be  repeated 
every  two,  three,  or  four  hours  till  all  danger  is  over. 

Should  the  larynx  become  obstructed,  tracheotomy  must  be  per- 
formed. The  chief  indications  for  this  operation  are — 1,  retrocession 
of  the  soft  parts  of  the  chest-walls ;  2,  suppression  of  the  voice ; 
and  especially  3,  impeded  exjuration.  Before  introducing  the 
tracheotomy-tube  the  membrane  should  be  thoroughly  removed 
both  from  the  trachea  and  larynx  by  a  feather  or  by  the  suction- 
tube  aj^paratus,  and  its  re-formation  if  possible  j^reveiited  by 
constant  sjn-aying  of  the  part  through  the  tube  with  an  alkaline 
lotion  or  lactic  acid.  The  patient's  bed  should  be  surrounded  with 
curtains,  and  the  atmospliere  kept  moist  by  steam  to  which  an 
antiseptic  is  added.  He  should  be  fed  with  soft  solid  nourishment, 
and  if  necessary  by  a  flexible  silk  tube  passed  through  the  nose. 
Stimulants  are  generally  required.  The  recumbent  posture  shoidd 
be  insisted  on,  as  there  is  grave  danger,  if  the  2)atient  attem2)ts  to 
sit  up,  of  sudden  and  fatal  cardiac  syncope. 

Tubercle  of  the  larynx,  also  called  laryngeal  phthisis,  may 
sometimes  occur  as  a  j^rimary  affection,  though  it  is  generally 
secondary  to  tubercle  of  the  lung.  It  is  characterized  by  the 
formation  of  miliary  tubercles  under  the  mucous  membrane,  which 
subsequently  break  dow^n,  leading  to  ulceration.  The  symptoms  are 
those  of  ordinary  chronic  laryngitis,  but  in  addition  to  these,  the 
patient  often  j^resents  signs  of  jjulmonary  phthisis.  On  examina- 
tion the  mucous  membrane  looks  pale,  and  the  aryten()-e])iglottide.an 
folds  swollen  and  often  of  a  i)yriforni  shape  ;  later,  ulceration  will 
be  discovered,  and  may  be  followed  by  caries  and  necrosis  of  the 
laryngeal  cartilages,  dysphagia,  and  oedema  of  the  glottis.  Treat- 
ment.— The  usual  constitutional  treatment  for  tuberculous,  diseases 
must  be  employed,  combined  with  guiacol  ()T[j.  in  caj^sules  three 
times  a  day).  Lactic  acid  (10%  to  70%)  should  be  apjdied  to  the 
ulcerated  surface,  or  after  first  curetting  if  ulceration  has  not  as 
yet  occurred.  The  insufflation  of  morphia  and  painting  the  part 
with  cocaine  before  taking  food  may  be  tried  to  relieve  the  cough 
and  the  difficulty  and  j^ain  in  swallowing.  Should  swallowing 
become  impossible,  the  patient  should  be  fed  with  the  oesophageal 
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tube  whilst  lying  face  downwards.  TracliO(jt<jniy  must  be  performed 
if  suffocation  threatens. 

Syphilis  of  the  larynx. — In  the  secondary  stages  of  syphilis, 
catarrhal  inflammation,  supei'ficial  ulceration,  and  mucous  patches 
may  occur ;  whilst  in  the  tertiary  stages  characteristic  ulcers  due 
to  breaking  down  of  gummata  are  not  very  uncommon.  Tertiary 
ulceration  may  extend  to  the  j)erichondrium,  or  a  gumma  may 
begin  beneath  that  membrane,  and  in  either  case  lead  to  necrosis 
or  caries  of  the  cartilages.  On  the  healing  of  the  ulcers  contractions 
and  adhesions  producing  stenosis  of  the  larynx  may  ensue.  General 
syj)hilitic  treatment,  apj^ropriate  to  the  stage,  should  be  employed. 


3^iG.  288.— Papilloma  of  larynx. 
(St.  Bartbolomew's  Hospital 
Museum,  No.  1,648.) 


Fi<;.  2813. — Saatiima  of  lai-yiix. 
(St.  I'artliolomew's  Hospital 
Museum,  No.  1,653.) 


"Scarification  or  tracheotomy  is  called  for  in  tertiary  affections 
hould  oedema  of  the  glottis  supervene.  In  stenosis  an  attempt  may 
36  made  to  dilate  the  contracted  glottis  by  means  of  0'Dw3^er\s 
ubes,  or  the  stricture  may  be  divided  with  a  guarded  knife,  or  with 
he  galvano-cautery. 

Tumours  both  innocent  and  malignant  occur  in  the  larynx.  Of 
he  former  the  papillomata  and  fibromata  are  the  most  common,  of 
he  latter  the  epitheliomata.  The  papiUomata  occur  as  warty  or 
edmiculated  excrescences,  or  as  soft,  flocculent,  villous-like  bodies, 
nd  generally  grow  from  the  vocal  cords  and  front  of  the  larj^nx 
b'ig.  2S8).  They  may  be  single  or  multiple.  The  fihroviata  are 
ss  common,  and  occur  as  small,  sm(;oth,  solitary,  spherical, 
edunculated  or  sessile  growths,  springing  from  the  vocal  cords. 
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The  epitheliomata  usually  grow  from  the  mucous  membrane  covering 
the  arytenoid  cartilages,  or  from  the  ventricular  bands  or  cords. 
A  sarcomatous  tumour  growing  from  the  right  aryepiglottic  fold  is 
shown  in  the  accompanying  illustrjition  (Fig.  289). 

The  chief  symptoms  of  a  growth  in  the  larynx  are  hoarseness 
or  aphonia,  and  dyspnoea.  When  the  growth  is  pedunculated  the 
symptoms  are  often  paroxysmal  and  intermittent  in  character,  in 
consequence  of  the  growth  being  moved  by  the  current  of  air  in 
respiration.  The  laryngoscope  is  essential  for  the  diagnosis.  In  the 
early  stages  it  may  be  difficult  to  distinguish  an  innocent  from  a 
malignant  tumour,  but  if  a  small  piece  can  be  removed,  a  micro- 
scopical examination  will  usually  clear  up  the  point.  Later,  the 
rapid  growth  of  the  tumour,  its  tendency  to  ulcerate,  its  induration, 
its  involvement  of  surrounding  parts,  the  enlargement  of  lymphatic 
glands,  and  the  accomj^anying  pain  and  cachexia  will  indicate 
malignancy.  Prequently,  however,  the  lymphatic  glands  are  not 
involved,  and  there  may  be  no  cachexia. 

Treatment. — Innocent  growths  should  be  removed  if  possible  by 
the  intra-laryngeal  method.  This  may  be  done  by  evulsion  with  the 
laryngeal  forceps,  or  by  excision  with  the  cutting  forceps,  or  with  the 
cold  wire  or  galvano- cautery  snare,  local  anaesthesia  being  induced 
by  cocaine  or  eucaine.  When  of  very  large  size,  or  broad-based,  or 
situated  below  the  cords,  or  in  other  parts  where  they  cannot  be 
removed  by  this  method,  laryngo -tracheotomy  or  thyrotomy  may 
have  to  be  performed.  When  a  malignant  growth  is  confined 
entirety  to  the  larynx,  and  the  glands  of  the  neck  are  not  involved, 
thyrotomy  may  still  be  performed,  and  the  growth  completely  cut 
and  scraped  away  from  the  cartilages,  or  if  the  cartilages  are  found 
invaded,  part,  or  even  the  whole  of  the  larynx  may  be  extirpated 
Otherwise  palliative  treatment  only  can  be  employed,  or  tracheotomy 
performed  if  suffocation  threatens. 

OPERATIONS  ON  THE  AIR  PASSAGES. 

Under  this  head  are  included  tracheotomy,  laryngotomy ,  laryngo- 
tracheotomy,  thyrotomy,  subhyoid  pharyngotomy ,  and  intubation  and 
extirpKition  of  the  larynx.  A.  Tracheotomy,  laryngotomy,  and 
laryngo-tracheotomy  may  be  required,  1 ,  for  establishing  a  per- 
manent opening  below  an  obstruction  of  the  larynx ;  2,  as  a  tem- 
porary expedient  until  such  an  obstruction  can  be  removed ;  3,  for 
the  extraction  of  a  foreign  body  or  growth  ;  and  4,  to  prevent  blood 
entering  the  trachea  during  operations  about  the  mouth,  jaws, 
tongue,  and  pharynx.  B.  Thyrotomy  and  subhyoid  pharyngotomy 
may  be  necessary  for  the  removal  of  a  growth  or  foreign  body  when 
such  cannot  be  extracted  by  the  intralaryngeal  method  or  by  one  of 
the  former  oj)erations.    C.  Complete  or  partial  extirpation  of  the 
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larynx  may  have  to  be  undertaken  for  a  malignant  growth  con- 
fined to  the  larynx.  Before  performing  any  of  these  operations  the 
surgeon  should  consider  well  the  anatomy  oO  the  middle  line  of  the 
neck.  Beginning  at  the  chin  is  the  raphe  between  the  mylo-hyoid 
muscles,  next  the  hyoid  bone,  and  then  the  thyro-hyoid  membrane 
through  which  an  incision  is  made  in  the  operation  of  suhhyoid 
pharijiKjotomy  (Fig.  -90,  a).  Below  this  is  the  pomum  Adami,  or  the 
notch  in  the  thyroid  cartilage  which,  though  prominent  in  adults, 
especially  in  males,  can  hardly  be  felt  in  the  fat  neck  of  a  child. 
An  incision  exactly  in  the  middle  line  through  the  thyroid  cartilage 


Fig.  290. — Situation  of  incisions  for  operations  in  middle  line  of  neck, 
a.  Subhyoid  pliaryngotomy,  b.  Thyrotomy.  c.  Laryngotomy.  d.  Trache- 
otomy above  isthmus,  e.  Tracheotomy  below  isthmus.  The  lines  only 
show  the  relative  situation  of  the  incisions,  not  their  correct  length. 

is  known  as  thyrotomy  (Fig.  290,  b).  A  little  below  the  thyroid 
cartilage  the  cricoid  can  be  felt.  It  is  situated  op^josite  the  fifth 
or  sixtli  cervical  vertebra  and  is  an  excellent  landmark,  and  it  can 
always  bo  distinguished,  however  fat  the  neck.  Between  it  and  the 
thyroid  cartilage  is  the  crico-thyroid  membrane,  which  is  quite 
superficial,  being  covered  only  by  the  skin,  superficial  and  dee]) 
fascia,  and  the  overlapping  sterno-hyoid  muscles.  This  is  the  spot 
where  laryngotomy  is  performed  (Fig.  290,  c).  Below  the  cricoid 
cartilage  are  two  or  three  rings  of  the  trachea,  and  then  the  thyroid 
isthmus.  There  is  usually  a  space  between  the  cricoid  cartilage  and 
the  isthmus  of  a  quarter  to  half  an  inch.    Here  the  trachea  is 
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merely  covered  by  the  skin,  superficial  and  deep  fascia,  and  the 
overlapping  sterno-liyoid  muscles  on  either  side,  and  it  is  in  this 
situation  that  tracheotomy  is  best  j^erformed  (Fig.  290,  d).  "When 
the  incision  is  extended  upwards  through  the  cricoid  as  well  as 
through  the  upper  rings  of  the  trachea,  it  is  called  laryn go-tracheo- 
tomy. After  the  isthmus  of  the  thyroid  gland,  which,  in  adults,  is 
usually  about  half  an  inch  wide,  follow  four  or  five  rings  of  the 
trachea,  and  then  the  upper  border  of  the  sternum.  Below  the 
isthmus  the  trachea  recedes  from  the  sui'face,  and  in  addition  to 
the  skin  and  superficial  and  deep  fascia,  is  covered  by  the  sterno- 
thyroids as  well  as  the  sterno-hyoids,  and  by  two  layers  of  deep 
fascia  between  which  is  the  large  inferior  thyroid  plexus  of  veins. 
Superficial  to  the  muscles,  the  anastomotic  branch  between  the 
anterior  jugular  veins  also  crosses  the  trachea.  On  the  trachea 
itself  are  several  small  branches  from  the  inferior  thyroid  arteries, 
and  sometimes  the  thyroidea  ima,  an  abnormal  branch  coming  off 
from  the  aorta  ;  whilst,  rarely,  the  innominate  vein  may  be  higher 
than  usual,  and  cross  the  trachea  above  the  level  of  the  sternum. 
On  either  side  of  the  trachea,  low  in  the  neck,  are  the  carotid  arteries. 
Some  surgeons  jDerform  tracheotomy  below  the  isthmus  (Fig. 
290,  e) ;  but  a  review  of  these  anatomical  relations  makes  it 
evident  how  much  greater  is  the  risk  and  difficulty  then  attending  it. 

Tracheotomy  may  be  performed  either  above  or  below  the 
thyroid  isthmus.  The  former  situation,  should,  as  a  rule,  be 
chosen,  as  here  the  operation  can  be  performed  with  greater  ease 
and  less  risk.  Moreover,  there  is  less  danger  of  suppuration 
extending  between  the  layers  of  the  cervical  fascia  which  are 
necessarily  opened  if  the  low  operation  is  done.  In  favour  of  the 
low  operation,  on  the  other  hand,  it  is  argued  that  the  opening 
is  further  from  the  disease  when  the  larnyx  is  affected,  and  nearer 
to  the  bronchi  when  a  foreign  body  has  to  be  extracted ;  and  that 
there  is  more  room  than  above  the  isthmus,  as  the  latter  sometimes 
touches  the  cricoid  cartilage.  The  isthmus,  however,  can  be  drawn 
downwards  quite  easily  with  blunt  hooks,  or,  if  necessary,  may  be 
divided  in  the  middle  line  with  perfect  safety  and  j^ractically  no 
hoemorrhage.  If  there  be  any  advantage  in  the  low  operation 
in  that  the  trachea  is  opened  further  from  the  disease,  it  is,  in 
my  opinion,  fully  compensated  for  by  the  lesser  risk  attending  the 
high  operation. 

The  high  operation  only  will  be  here  described.  It  may  be  done 
either  with  or  without  chloroform.  Chloroform  should,  as  a  rule,  be 
given  to  children,  as  otherwise  their  struggles  are  apt  to  embarrass 
the  operator.  In  adults,  however,  it  is  not  necessary,  as  after  the 
skin-incision  has  been  made  no  pain  is  felt,  and  chloroform  is  liable 
to  increase  the  dyspnoea,  if  present,  to  a  dangerous  extent  and 
necessitate  the  operation  being  rapidly  performed,  whereas  the  more 
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deliberately  it  can  be  done,  the  less  is  the  risk  attending  it.  A 
small  pillow  having  been  placed  beneath  the  neck  so  as  to  render 
it  prominent,  make  an  incision  from  the  cricoid  cartilage,  exactly  in 
the  middle  line,  for  an  inch  and  a  half  to  two  inches  downwards 
according  to  the  ago  of  the  patient,  fatness  of  the  neck,  &c.  (Figs. 
290,  d,  294,  d).  Divide  the  skin  and  superficial  fascia,  and  having 
found  the  interval  between  the  sterno-hyoid  muscles  continue  your 
incision  between  them,  carefully  avoiding  any  large  veins.  The 
isthmus  of  the  thyroid  will  now  be  seen  in  the  lower  part  of  the 
wound  as  a  l)luish-rod  body  ;  and  if  sufficient  room  does  not  exist 
between  it  and  the  cricoid  cartilage,  draw  it  down  gently  with  a 
blunt  hook  ;  or  if  this  cannot  be  I'eadily  done,  notch  it  in  the  middle 
line  or  divide  it.  The  drawing  downwards  of  the  isthmus  is  greatly 
facilitated  by  dividing  transversely  on  the  cricoid  the  layer  of  fascia 
which  extends  from  the  cricoid  cartilage  to  the  isthmus.  By  doing 
this,  moreover,  the  wounding  of  the  veins  between  the  laj^ers  of 
fascia  will  be  avoided.  The  first  two  or  three  rings  of  the  trachea 
having  now  been  fully  exj^osed,  and  all  arterial 
haemorrhage  arrested  by  ligature  or  pressure- 
forcej^s,  thrust  the  sharp  hook  into  the  trachea 
immediately  below  the  cricoid  cartilage,  and, 
stead3dng  it  in  this  way,  divide  the  first  two  or 
three  rings  by  thrusting  in  the  knife  with  the 
back  of  the  blade  directed  downwards  and  by 

cutting  towards  the  cricoid.    Venous  hremor-     Fig.  291.  Parker's 

rhage,  except  from  a  large  vein,  which  of  course  cannula, 
should  be  tied  or  clamped,  need  not  delay  the 
opening  of  the  trachea,  as  it  depends  on  engorgement  of  the  right 
side  of  the  heart,  and  will  disappear  after  two  or  three  inspirations 
through  the  tracheal  wound.  The  wound  in  the  trachea  being  held 
open  by  the  tracheal  dilator,  pass  the  outer  tube,  made  wedge- 
shaped  by  pressing  it  between  the  finger  and  thumb,  into  the 
trachea,  and  then  immediately  insert  the  inner  cannula,  as  until 
this  is  done,  air  cannot  freely  pass  through  the  tube.  Secure  the 
tube  ill  situ  by  tracheotomy  tapes  tied  behind  the  neck.  Where 
the  operation  is  performed  for  crouj)  or  diphtheria,  the  tube  should 
not,  as  a  rule,  be  inserted  at  once,  but  the  wound  held  open  by  the 
dilator,  and  any  false  membrane  removed  by  a  feather  passed  both  ? 
down  into  the  trachea  and  up  into  the  larynx,  or  if  this  does  not 
succeed,  by  a  Parker's  suction-tube  ap2:)aratus.  The  bivalve  can- 
nula in  general  use  is  apt,  on  account  of  its  shape,  to  produce 
ulceration  of  the  anterior  wall  of  the  trachea,  on  which  from  its 
curve  it  must  necessarily  impinge  ;  it  has  even  been  known  to  per- 
forate the  wall  and  to  enter  the  innominate  artery.  This  can  be  pre- 
vented by  the  improved  shajio  of  the  cannula  invented  by  Mr.  E.  W. 
Parker  (Pig.  29 1 ).    Should  the  breathing  cease  during  the  operation , 
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the  trachea  should  still  be  opened,  the  obstructing  membranes 
removed,  and  artificial  respiration  persevered  in  for  some  time. 

Dangers  and  difficulties  of  the  operation. — Where  the  operation 
can  be  done  deliberately,  and  on  a  patient  with  a  thin  neck,  it  is 
attended  with  no  great  difficulty ;  but  where,  as  is  frequently  the 
^  case,  it  has  to  be  undertaken  on  an  emergency,  possibly  with 
insufficient  light  and  with  no  skilled  assistant  at  hand,  or  on  a 
young  child  or  infant  with  a  fat  neck,  and  has  to  be  completed 
rapidly  to  prevent  death  from  suffocation,  it  is  perhaps  one  of  the 
most  trying  that  the  surgeon  is  called  upon  to  perform.  The 
dangers  into  which  the  inexperienced  and  unwary  may  then  fall 
are  the  following  : — 

1.  The  hyoid  hone  or  the  thyroid  cartilage  may  be  mistaken  for  the 
cricoid  cartilage,  and  the  incision  made  through  the  thyro-hyoid 
membrane  or  into  the  thyroid  cartilage.  This  mistake  could  hardly 
occur  except  in  a  fat-necked  child,  and  then  only  through  careless- 
ness in  not  determining  the  position  of  the  cricoid  cartilage  before 
beginning  the  operation. 

2.  The  interval  between  the  sterno-hy()id jiyiscle^w^  and 
the  dissection  carried  to  one  or  other  side  of  the  trachea.  The 
thyroid  body  and  even  the  carotid  artery  has  in  this  way  been 
wounded.  To  avoid  such  a  disaster  the  head  should  be  hold  per- 
fectly straight  and  the  incision  made  accuratcl}"  in  the  middle  line ; 
one  side  of  the  wound  should  not  be  retracted  more  than  the  other ; 
and  the  index  finger  should  be  used  from  time  to  time  to  make  sure 
that  the  dissoctioii  is  boing  made  ovor  the  trachea. 

3.  Too  shini  (til  iiicisioji  iiioi/  be  madr,  and  consequently  be  a 
source  of  embarrassment  in  drawing  down  the  thyroid  isthmus,  and 
in  defining  the  trachea  before  it  is  opened.  The  incision  should 
never  be  less  than  an  inch  and  a  half  long  even  in  a  child. 

4.  One  or  more  large  veins  may  be  luounded,  and  the  steps  of  the 
operation  be  considerably  impeded  by  haemorrhage.  Their  walls  are 
very  thin  ;  great  care  therefore  is  necessary  to  avoid  injuring  them. 

5.  The  knife  may  perforate  the  posterior  wall  of  tlte  ti'tichea  and 
enter  the  oesophagus.  Caution,  therefore,  is  necessary,  and  some 
advise  that  the  knife  should  be  held,  whilst  incising  the  trachea, 
with  the  forefinger  placed  on  one  side  half  an  inch  from  its  point, 
so  that  it  cannot  penetrate  too  deej^ly. 

6.  The  hdfe  may  slip  to  one  side,  instead  of  entering  the  trachea. 
This  can  hardly  happen  if  the  trachea  is  fixed  by  the  sharp  hook 
and  drawn  well  forward  into  the  wound  whilst  being  perforated. 

7.  The  innoyninate  vein  and  even  the  innominate  artery  liace  been 
wounded,  in  incising  the  trachea  during  the  performance  of  the  low 
operation.  The  knife,  therefore,  should  be  introduced  with  the 
back  of  the  blade  towards  the  sternum,  and  the  incision  made  from 
below  upwards. 
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^hSlAjM^lLlUi^^^  f>'<":^i?/(,  and  if  allowed  to  remain  there 
will  coagulate,  and  the  clots,  being  drawn  into  the  bronchi  and 
acting  as  plugs,  may  cause  suffocation.  This  danger  should  be 
guarded  against  by  tying  all  bleeding  vessels,  and  thoroughly 
exposing  the  trachea  before  incising  it,  lest  there  should  be  a  vessel 
in  front  of  it.  Should  only  a  little  blood  enter  the  trachea,  it  can 
be  coughed  up ;  but  if  the  amount  is  large,  the  patient  should  be 
turned  on  his  side,  and  the  head  depressed,  the  wound  of  course 
being  held  open  by  retractors,  to  allow  it  to  run  out ;  or  if  this  does 
not  suffice,  an  attempt  must  be  made  to  remove  it  by  suction. 
When  there  is  a  general  oozing  of  blood  from  the  wound,  the  intro- 
duction of  the  tube  will  prevent  moi'o  escaping  into  the  trachea. 

9.  The  traclieotojnij  f/fhr  nuiij  he  /orcnJ  helirmt  tJie  fascid  and  the 
front  irall  of  the  frorliea:  or  one  voire  of  tJie  tub/'  rnai/  he  passed  inside 


Fia.  292. — Sankey's  forceps  for  introducing  tracheotomy  tube. 


Fig.  293.— Author's  pilot  for  Mr.  Morrant  Baker's  soft  tube. 

the  traehea,  and  the  other  outside. — To  escape  these  accidents,  the 
incision  in  the  trachea  should  be  free,  and  its  edges  well  retracted, 
or  one  edge  may  be  held  up  by  a  sharp  hook.  To  ensure  both 
valves  entering  the  trachea,  they  should  be  pressed  well  together ; 
this  may  be  conveniently  done  by  Sankey's  forceps  (Fig.  292). 

10.  Thetuhe,  iidiere  memhrane  is  present,  may  he  passed  hetween  the 
tracheal  wall  and  the  false  memhrane,  a  danger  that  maj^  be  guarded 
against  by  removing  the  membrane  before  introducing  the  tube. 

11.  The  tuhe  has  heen  passed  upiuards  into  the  larynx  instead,  of 
dowmvards  into  the  trachea. — No  excuse,  and  it  is  to  be  feared  no 
remedy,  could  be  found  for  such  gross  ignorance. 

A fter -treatment. — The  room  should  be  kept  at  a  uniform  tempera- 
ture, the  air  rendered  moist  by  means  of  a  steam-spray  apparatus, 
and  the  bed  well  surrounded  with  curtains.  The  inner  tube, 
especially  if  the  operation  is  performed  for  diphtheria  or  croup, 
should  be  freed  at  frequent  intervals  with  a  feather,  or  with  a  small 
sponge  fixed  on  a  wire,  and  well  cleansed  by  the  nurse  at  least  two 
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or  three  times  a  day.  The  outer  tube,  which  also  requires  cleansing 
once  a  day,  should  only  be  removed  by  the  surgeon  himself. 
Where  it  is  necessary  that  a  tube  should  be  worn  for  any  length  of 
time,  Mr.  Morrant  Baker's  india-rubber  cannula  should  be  substi- 
tuted for  a  silver  tube.  I  have  employed  this  immediately  after  the 
operation,  but  it  is  perhaps  safer  not  to  do  so  until  the  woimd  has 
been  dilated  for  a  few  days  by  the  silver  cannula,  as,  at  first,  the 
resiliency  of  the  tracheal  rings  tends  to  close  the  wound,  and  the 
india-rubber  has  been  found  in  some  instances  not  sufficiently  stiff 
to  resist  their  pressure.  The  pilot  shown  in  Fig.  293,  inasmuch  as 
it  renders  the  end  of  the  tube  stiff  and  wedge-shaped,  facilitates  its 
introduction.  The  india-rubber  tubes  may  be  worn  with  the 
greatest  comfort,  and  for  prolonged  periods.  I  have  now  a  patient 
who  has  worn  them  for  upwards  of  five  and  a  half  years.  When 
lined  with  canvas,  as  suggested  by  Mr.  Baker,  the  tube  will  last  in 
very  good  condition  for  nearly  twelve  months.  If  a  silver  tube  be 
worn  it  should  be  examined  on  each  removal,  any  blackening  of  the 
end,  and,  of  course,  the  presence  of  blood,  being  an  indication  that 
ulceration  is  in  progress.  The  tube  should  only  be  worn  as  long  as 
respiration  through  the  glottis  is  impeded.  To  determine  when 
it  may  be  disjoensed  with  it  is  merel}^  necessary  to  close  the 
wound  with  the  finger  and  thus  test  the  breathing.  As  a  rule,  it  is 
better  to  remove  it  at  first  only  during  the  day,  or  for  a  few 
hours  at  a  time,  or  where  a  fenestrated  cannula  is  used  the  external 
opening  may  be  stopped,  for  certain  periods,  with  a  plug  to  gradually 
accustom  the  patient  to  breathe  through  the  glottis.  When  the 
tube  has  been  worn  for  any  length  of  time  some  difficulty  is  often 
experienced  in  leaving  it  off.  This  may  depend  chiefly  on  :  1 ,  the 
formation  of  granulations  in  the  trachea  above  the  opening  for  the 
tube;  2,  adhesions  of  the  vocal  cords  to  one  another;  and  3,  paralysis 
complete  or  partial  of  the  intrinsic  muscles  of  the  lar-jnx.  Where 
granulations  are  the  cause  of  the  obstruction,  they  should  be 
touched  at  intervals  with  nitrate  of  silver.  Where  there  is  adhesion 
of  the  vocal  cords  the  glottis  may  either  be  dilated  by  O'Dwyer's 
tubes,  or  the  adhesions  broken  down  by  probes  passed  up  through 
the  wound  or  down  through  the  mouth.  The  power  of  the  muscles 
may  be  restored  by  galvanism,  one  pole  being  placed  in  the  larynx, 
and  the  other  over  the  situation  of  the  recurrent  laryngeal  nerve. 
In  children  the  condition  improves  as  they  grow  older  and  as  the 
larynx  becomes  more  developed. 

Laryngotomy. — Feel  for  the  cricoid  cartilage,  and  if  the  case  is 
urgent,  and  the  patient  evidently  in  extremis,  plunge  a  penknife 
through  the  skin  and  subjacent  crico-thyroid  membrane  trans- 
versely, immediately  above  the  cricoid  cartilage,  and  hold  the  wound 
ox^en  by  a  hair-pin,  piece  of  wire  from  a  champagne  bottle,  &c.  When 
the  operation  can  be  done  deliberately,  make  an  incision  exactly  in 
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the  middle  line  of  the  neck  from  a  little  above  the  lower  border  of 
the  thyroid  cartilage  to  a  little  below  the  upper  border  of  the  cricoid 
cartilage  (Figs.  290  and  294,  c),  and  the  crico-thyroid  membrane 
having  been  thus  exposed,  incise  it  transversely,  introducing  the 
knife  immediately  above  the  cricoid  c^ai^filage^^spjis^^^^^^  be  as  far  as 
possibie^frora  the  vocal  cords,  and  in  order  to  avoid  wounding  the 
little  crico-tli yr< )id  artery  whieli  anastcjmoses  with  its  fellow  usually 
across  the  uppei-  part  of  the  spacp.  This  artery,  though  commonly 
so  insignificant  that  any  liiemorrhage  from  it  could  be  readi'y 


Fig.  294. — Incisions  in  certain  operations  on  the  neck,  a.  Snbhyoid 
pharyngotomy.  I).  Thyrotoray.  c.  Laryngotoray.  d.  Tracheotomy  above, 
and  e  below,  the  isthmus  of  thyroid.  /,  Ligature  of  subclavian  (3rd  part). 
fj.  Ligature  of  lingual,  h.  L^gatnre  of  temporal.  I.  Ligature  of  common 
carotid. 

controlled  by  the  tube,  is  sometimes  of  considerable  size,  and,  if 
then  wounded,  would  require  tying.  The  laryngotomy  tube  should 
be  somewhat  compressed  from  above  downwards,  so  as  better  to 
correspond  with  the  shape  of  the  crico-thyroid  space.  Some 
surgeons  recommend  that  the  incision  through  the  crico-thyroid 
membrane  should  be  vertical  as  the  anterior  jugular  veins  and  the 
crico-thyroid  muscles  have  been  injured  in  making  the  transverse 
incision,  and  an  aerial  fistula  has  at  times  remained  after  the 
latter  has  been  employed.  Further  the  vertical  incision  has  this 
advantage,  that  it  can  be  prolonged  downwards  through  the  cricoid 
cartilage  if  more  room  is  required. 
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Laryngo- TRACHEOTOMY  consists  in  prolonging  the  incision  in  the 
trachea  through  the  cricoid  cartilage.  It  is  sometimes  done  when 
there  is  not  room  between  the  cricoid  cartilage  and  the  isthmus  for 
the  performance  of  tracheotomy  ;  also  for  the  purpose  of  removing  a 
growth  from  the  larynx.  Although  no  harm  may  follow  the  division 
of  the  cricoid,  it  should  be  avoided,  if  possible,  as  the  integrity  of 
the  larynx  is  thereby  interfered  with,  and  serious  impairment  of  the 
vocal  apparatus  has  occasionally  been  the  result. 

Comparison  of  the  operations  of  tracheotomy  and  laryngotorny. — 
Laryngotomy  is  a  much  easier  operation  and  can  be  done  with 
greater  rapidit}^  than  tracheotomy.  For  this  reason  it  is  par 
excellence  the  one  to  be  undertaken  on  an  emergency,  as,  for  instance, 
threatened  suffocation  from  the  impaction  of  a  portion  of  food  at 
the  entrance  of  the  larynx.  Tn  children  tracheotomy,  or,  in  the 
case  of  an  emergency,  laryiigo-traclieotoniy,  should  always  be 
undertaken,  as  the  crico-thyroid  spaco  in  them  is  too  small  to  admit 
a  tube.  In  adults,  when  either  laryngotomy  or  tracheotomy  can 
be  performed  deliberately^  the  opinions  of  surgeons  are  somewhat 
at  variance  as  to  which  operation  ought  to  be  undertaken  for  the 
varying  conditions  calling  for  an  opening  into  the  air-passages 
below  the  glottis.  For  my  own  part,  I  always  do  tracheotomy 
(except  in  cases  of  emergency),  as  this  operation  does  not  interfere 
with  the  integrity  of  the  larynx ;  whereas  after  laryngotomy  the 
voice  has  at  times  been  lost  or  impaired  owing  to  contraction  of  the 
crico-thyroid  membrane,  or  to  inflammation  of  the  crico-thyroid 
joint  or  crico-arytenoid  joint.  Further,  there  is  often  difficulty 
with  the  tube. 

Thyrotomy,  or  laying  open  the  larynx  from  the  front  by  dividing 
the  thyroid  cartilage  in  the  middle  line,  may  be  required  for  the 
removal  of  a  tumour  or  a  foreign  body  impacted  in  the  larynx  after 
a  thorough  and  careful  attempt  has  been  made  to  extract  it  by  the 
natural  passages  [irdralaryngeal  method).  Make  an  incision  accu- 
rately in  the  middle  line  of  the  neck  from  the  hyoid  bone  to  the 
cricoid  cartilage  (Figs.  290,  b,  and  294,  b),  and,  having  exposed  the 
thyroid  cartilage,  and  stopped  all  bleeding,  divide  it  along  the  angle 
formed  by  the  junction  of  the  ala?,  taking  care  to  do  so  in  the  middle 
line  so  as  not  to  injure  the  vocal  cords.  Separate  the  alse,  paint  the 
parts  with  cocaine  (10%  to  20%)  to  allay  cough  and  reflex  vomiting, 
and  remove  the  growth,  &c.,  and  bring  the  aire  accurately  together 
again,  and  unite  them  by  silver  wii'e  or  kangaroo-tail-tendon 
sutures,  which  should  not,  however,  be  passed  through  the  whole 
thickness  of  the  cartilage.  When  the  removal  of  the  growth  is 
likely  to  be  attended  with  haemorrhage,  tracheotomy  should  first  be 
performed  and  the  trachea  plugged  by  Hahn's  cannula.  The  head 
should  be  kept  low  and  on  one  side  after  the  operation,  and  the  tube 
removed  if  possible  at  once  or  within  twenty -four  hours. 
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Subhyoid  pharyngotomy  consists  in  opening  the  pharynx 
through  the  thyro-hyoid  membrane  (Figs.  290,  a,  and  294,  a),  for  the 
purpose  of  removing  a  tumour  or  impacted  foreign  body  at  the 
entrance  or  in  the  upper  part  of  the  larynx.  It  is  so  rarely 
required  that  the  steps  of  the  operation  are  not  given  in  detail. 

Intubation  of  the  larynx  consists  in  passing  a  properly- 
shaped  tube  through  the  glottis  by  means  of  a  forceps  or  pilot 
invented  for  the  purpose.  The  tubes  now  used  are  those  known  as 
O'D  wyer's.  Intubation  is  employed  as  a  substitute  for  laryngotomy  or 
tracheotomy  in  certain  cases,  as  oedematous  laryngitis,  mem  braneous 
laryngitis,  &c.  It  does  not  seem  likely  that  intubation,  as  has  been 
maintained  by  some,  will  rej)lace  tracheotomy  for  membraneous 
laryngitis,  since  there  is  a  danger  of  the  membranes  being  forced 
into  the  trachea  by  the  tube,  thus  causing  obstruction,  nor  does  the 
intubation  admit  of  the  removal  of  the  membranes  as  can  be  done 
after  tracheotomy.  In  oedematous  larjmgitis,  however,  it  is  a  very 
useful  procedure. 

Laryngectomy  or  extirpation  of  the  larynx. — Partial  or 
complete  removal  of  the  cartilages  of  the  larynx  may  be  required 
for  malignant  disease  when  the  growth  is  confined  to  that  organ 
and  the  glands  in  the  neck  are  not  involved.  First  perform 
tracheotomy,  and  plug  the  trachea  with  Ilahn's  tampon  cannula, 
and  continue  the  administration  of  the  anaesthetic  through  it.  Next 
make  an  incision  in  the  middle  line  of  the  neck  from  the  hyoid  bone 
to  the  tracheotomy  wound,  with  a  transverse  cut  at  each  end  if 
more  room  is  required;  free  the  upper  part  of  the  trachea  and 
the  larynx  from  their  attachments  by  dissecting  close  to  these 
structures,  secui'ing  all  bleeding  vessels  as  they  are  divided.  Divide 
the  trachea  above  the  cannula  and  detach  the  larynx  from  the 
remaining  connections,  working  from  below  upwards.  Where  part 
of  the  larynx  can  be  saved,  the  risks  of  the  operation  will  be 
greatly  lessened.  Lightly  plug  the  wound  with  aseptic  gauze, 
leaving  the  cannula  in  situ  for  twenty-four  hours.  The  patient 
should  lie  with  his  head  low  and  on  one  side,  and  should  be  fed  at 
first  through  a  soft  tube  passed  down  the  oesophagus,  and  by 
nutrient  enemata.  On  the  healing  of  the  wound  an  artificial  larynx, 
if  the  whole  organ  has  been  removed,  may  be  fitted  to  the  parts, 
by  the  help  of  which  the  patient  will  be  able  to  speak  moderately 
distinctly. 

DISEASES  of  the  PAROTID  GLAND. 

Parotitis,  or  mumps,  is  an  acute  infectious  disease  attended 
with  sharp  febrile  disturbance,  and  with  a  local  inflammation  of  the 
parotid  gland.  There  is  generally  much  pain  and  swelling,  but 
neither  redness  nor  tendencj^  to  suppuration.  On  the  subsidence  of 
the  inflammation  in  the  one  gland,  the  opposite,  if  not  already 
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affected,  generally  becomes  inflamed,  or  more  rarely  the  testicle, 
ovary,  or  mamma  is  attacked — a  condition  spoken  of  as  metastasis. 
Confinement  to  the  house,  a  gentle  laxative,  and  a  belladonna  or 
opiate  liniment  or  poppy  fomentations  to  soothe  the  pain  is  all  that 
is  usually  required. 

Parotitis  may  follow  sui'gical  operations,  especially  those  involving 
the  abdominal  cavity.  It  soon  subsides  if  the  original  wound  runs 
an  aseptic  course,  but  if  it  be  due  to  septic  absorption,  suppuration, 
as  a  rule,  quickly  ensues  (j>?/rem/a). 

Parotid  abscesses  should  be  opened  by  an  incision  in  front  of 
the  posterior  border  of  the  jaw  to  avoid  the  external  carotid  artery, 
and  parallel  to  the  facial  nerve. 

Parotid  tumours  may  begin  in  the  parotid  gland  itself,  or,  as 
is  perhaps  more  often  the  case,  in  one  of  the  lymphatic  glands 
situated  over  it.  They  have  a  great  tendency  to  displace  or  destroy 
the  parotid,  and  to  extend  deeply  amongst  the  important  structures 
behind  the  ramus  of  the  jaw,  where  they  may  surround  the  carotid 
arteries,  or  even  encroach  upon  the  j^harynx.  In  structure  they 
may  be  fibrous,  nrv^xomatous,  cai-tilaginous,  sarcomatous  or  cai'- 
cinomatous.  The  tumour,  however,  most  common  in  the  parotid 
region  consists  of  cartilage  intermixed  with  fibrous  tissue,  with 
atrophied  glandular  elements,  and  often  with  mucous  tissue.  Thg 
cartila go  which  so  frequently  exists  in  parotid  tumours  is  belie ve4 
to  be  derived  from  the  cleiiioiits  of  the  rudimeiitaiy  fo'tal  structiu'e 
concorued  in  the  development  of  the.  lower  jaw,  and  known_a-s 
Meckel's  cartilage.  Cysts  are  very  rare,  but  cystic  degeneration  of 
the  solid  tumours  is  not  infrequent. 

Sym2Jtoms  and  diagnosis. — The  differential  diagnosis  of  the  various 
parotid  tumours  cannot  be  here  attempted.  Nor  is  it  of  consequence, 
as  it  is  often  impossible  before  removal  to  determine  their  exact 
nature.  The  practical  points  for  the  surgeon  to  consider  are  : — Is 
the  growth  innocent  or  malignant  ?  Can  it  be  safely  removed  ? 
Innocent  tumours  grow  slowly,  and  are  at  first  freely  moveable, 
smooth  or  slightly  lobulated,  circumscribed,  hard  and  firm  or  semi- 
elastic;  but  as  they  increase  in  size  they  may  become  soft  or 
fluctuating  in  places,  either  from  mucoid  softening  or  cystic  degene- 
ration. The  skin  over  them,  though  stretched  and  thinned,  is  non- 
adherent, and  the  glands  are  not  affected.  Malignant  tumours,  on 
the  other  hand,  grow  raj)idly,  are  ill-defined  in  outline,  generally 
soft  or  semi-fluctuating,  and  become  firmly  fixed  to  the  surrounding 
23arts ;  the  skin  is  adherent,  purplish-red,  brawny,  infiltrated  with 
the  growth,  'and  later  ulcerated ;  and  the  lymphatic  glands  are 
enlarged.  An  innocent  tumour,  however,  after  having  grown  slowly 
for  many  years  may  suddenly  take  on  rapid  growth  and  malignant 
characters. 

Treatment, — When  the  tumour  appears  innocent,  of  moderate 
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size  and  freely  moveable,  indicating  that  its  attaclinients  are  not  deep, 
there  can  be  no  question  about  its  excision.  But  when  of  very 
large  size,  especially  if  firmly  fixed  to  surrounding  parts,  or  if 
malignant,  unless  quite  small  and  the  skin  and  glands  are  not  to 
any  extent  involved,  it  should  be  left  alone.  The  O'peration. — 
Make  a  free  longitudinal  incision  through  the  skin  and  fascia  to 
thoroughly  ex^DOse  the  tumour ;  it  will  then  often  readily  shell  out 
of  its  capsule.  If  not  draw  it  forward  with  vulsellum  forceps,  and 
separate  its  deeper  attachments  with  the  handle  of  the  scalpel  and 
occasional  touches  of  the  knife,  the  edge  of  which  should  be  turned 
towards  the  tumour  to  avoid  the  branches  of  the  facial  nerve  and 
other  important  structures.  The  proximity  of  the  carotids  should 
not  be  forgotten. 

DISEASES  OF  THE  THYROID  GLAND. 

Bronchocele,  goitre  or  DERBYSHIRE  NECK  is  an  enlargement 
of  the  thyroid  gland.  It  may  be  due,  as  is  commonly  the  case,  to 
simple  hyp(U'ti'ophy  of  the  normal  tissues  of  the  organ  {ordinary 
(jolt re),  and  may  then  involve  the  whole  gland  or  one  of  the  lateral 
lobes,  or  rarely  only  the  isthmus.  In  other  instances,  the  hyjier- 
troj^hy  may  fall  chiefly  on  the  fibrous  tissue  constituting  the  septa 
of  the  gland  {fihrous  goitre).  Or  along  with  some  amount  of  simple 
hypertrophy  and  increase  of  fibrous  tissue  {adenoma),  one  or  more 
of  the  normal  alveolar  spaces  may  become  enlarged,  forming  single 
or  multiple  cysts  {cystic  cjottre).  Such  cysts  contain  when  single  a 
serous  fluid,  or  when  multiple  a  colloid  or  a  dark  grumous  mate- 
rial sometimes  mixed  with  altered  blood ;  whilst  occasionally  pro- 
liferating growths  project  into  their  interior  from  the  cyst- walls. 
In  other  instances,  again,  but  more  rarely,  the  hyj^ertrophy  is 
associated  with  a  great  increase  in  the  vessels,  and  a  forcible  and 
exj^ansile  pulsation  is  given  to  the  gland  {pidsatiny  (jortre).  But 
the  tissues,  besides  hypertrophy,  may  undergo  sec-ondary^  ^-"iHiSSS.- 
Thus  calcification  may  occur,  and  the  enlarged  gland  become,  in 
places,  of  stony  hardness  {cah-ified  goitre),  or  the  fluid  normally  con- 
tained in  the  alveolar  cavities  may  assume  a  colloid  character. 
Lastly,  the  enlargement  of .  the  thyroid  may  be  due  to  malignant 
disease  {nmlignant  goitre).  Goitre  in  certain  districts  is  endemic, 
especially  in  the  Rhone  Yalley  in  Switzerland,  and  in  Dorl^y shire, 
and  is  then  frequently  associated  with  the  condition  known_j;S 
ci'etiiiism.  It  also  occurs  sporadically  ;  and  in  some  cases  again  is 
acconijianied  by  a  peculiar  jerking  beat  in  the  carotids,  anaemia, 
and  a  prominence  of  the  eyeballs  {exoplithalmic  goitre),  for  a  full 
account  of  which  a  work  on  Medicine  must  be  consulted. 

The  Symptoms  common  to  any  form  of  enlargement  of  the  thyroid 
is  a  swelling  taking  more  or  less  the  characteristic  sh.a,i>e  of  the 


590 


DISEASES  OF  REGIONS. 


thyroid  gland,  and  moving  with  the  larynx  in  deglutition.  In  this 
country  the  enlargement  is  generally  moderate ;  but  sometimes, 
and  especially  in  Switzerland,  the  goitre  forms  a  large  mass  hang- 
ing down  in  front  of  the  neck,  and  may  press  upon,  or  even  displace, 
the  trachea  or  oesophagus.  It  occurs  chiefly  in  women.  In  the 
ordinary' variety  it  feels  soft,  semi- fluctuating,  and  of  uniform  con- 
sistency ;  in  the  cystic,  one  or  more  fluctuating  places  may  be  felt ; 
whilst  in  the  fibrous  it  will  be  firm  and  hard  and  more  or  less  lobed 
or  irregular,  and  where  calcification  has  taken  place,  of  stony 
hardness.  Malignant  goitre,  which  is  very  rare,  may  be  known  by 
rapid  growth,  enlarged  glands,  and  the  other  signs  of  malignancy 
mentioned  at  page  65. 

The  Came  of  endemic  goitre  is  not  known.  It  has  been  attri- 
buted to  impure  water,  water  from  limestone,  and  snow  water,  but 
without  conclusive  evidence.  It  is  said  to  be  most  prevalent  in 
valleys  where,  from  their  direction,  the  sun  does  not  penetrate,  on 
damp  soil,  and  in  damp  j)arts  of  towns,  but  according  to  Mr.  Berry 
these  influences  have  little  or  nothing  to  do  with  its  causation.  In 
sporadic  cases,  heredity,  disturbance  of  the  sexual  functions, 
and  conditions  i)i'oducing  congestion  of  the  head  and  neck,  are 
given  as  causes.  Eecently  it  has  been  shown  that  the  active  prin- 
ciple in  the  thyroid  secretion  is  an  albuminous  compound  contain- 
ing iodine  {thyro- iodine),  and  it  is  suggested  that  the  cause  of  goitre 
may  be  the  absence  of  iodine  in  the  system  and  the  comjiensating 
hypertrophy  of  the  gland. 

Treatment. — Sporadic  cases  of  ordinary  goitre  have  hitherto 
been  generally  treated  by  the  internal  and  external  application  of 
iodine.  Thus  the  syrup  of  the  iodide  of  iron  may  be  given 
internally  and  an  ointment  of  iodine  and  iodide  of  potassium 
applied  externally.  The  use  of  biniodide  of  mercury  ointment, 
followed  by  exposure  to  a  hot  sun,  has  been  much  praised  in 
India.  An  ice  collar  has  sometimes  been  of  service.  Recently 
considerable  success  has  attended  the  administration  of  thyroid 
extract.  Under  its  influence  ordinary  goitres  in  young  subjects 
are  diminished  in  size,  and  the  gland  tissue  about  cysts  and 
adenomata  atrophies  so  that  they  can  be  more  easily  shelled  out. 
Fibrous  goitres  are  uninfluenced.  The  improvement  is,  as  a 
rule,  only  temporary.  Should  an  oj^eration  subsequently  become 
necessary  the  bleeding  is  said  to  be  less,  but  there  is  a  greater 
tendency  to  heart  failure.  Injection  of  iodine  or  of  perchloride 
of  iron  into  the  solid  parts  of  the  growth  is  highly  dangerous, 
sudden  death  having  occurred  either  from  the  accidental  entrance 
of  ail'  or  injection  of  the  iron  or  iodine  into  a  vein.  In  cystic  and 
adenomatous  goitre  the  cyst  or  tumour  can,  as  a  rule,  be  readily' 
shelled  out  from  the  rest  of  the  gland.  Where  great  dyspnoea 
has  threatened  suffocation,  the  whole  gland  has  been  removed; 
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but  since  it  has  been  shown  that  such  removal  is  productive  of 
myxcoclema  or  a  condition  like  it  [strumapriva),  it  is  a  question 
whether  conij^lete  removal  is  ever  justihable.  It  is  better  to 
divide  the  isthmus  in  the  middle  line  for  the  purpose  of  freeing 
the  trachea  (which  is  compressed  laterally,  not  from  before  back- 
wards) or  to  remove  the  isthmus  or  one  lobe  of  the  gland,  when  the 
rest  will  generally  shrink.  If  necessary  to  remove  both  lateral 
lobes  the  lower  end  of  each,  should  be  left,  namely,  that  part  into 
which  the  inferior  thyroid  artery  enters.  The  recurrent  nerves  are 
not  then  endangered  [MikuHczs  operati(>n).  In  removing  either 
lateral  lobe  of  the  gland  it  should  be  borne  in  mind  that,  although 
the  common  carotid  artery  is  pushed  outwards,  the  internal  jugular 
vein  usually  runs  over  the  tumour,  being  held  more  or  less  in 
position  by  the  veins  opening  into  it.  The  pulsation  of  the  artery 
is,  therefore,  no  guide  to  the  position  of  the  vein,  which  may  run  in 
front  of,  or  internal  to  the  artery.  Care  should  also  be  taken  not 
to  open  the  thin  capsule  of  fascia  surrounding  the  gland  either  in 
front  or  at  the  outer  side  in  order  to  avoid  wounding  the  large  and 
thin-walled  veins  which  lie  beneath  it.  Behind,  where  this  capsule 
is  reflected  on  to  the  larynx  and  trachea,  it  must  necessarily  be 
divided.  At  this  spot  the  veins  should  be  tied.  In  all  opera- 
tions for  goitre  as  little  antesthetic  as  possible  should  be  used. 
Endemic  goUre  admits  of  little  treatment  other  than  removal  of  the 
patient  from  the  goitrous  district.  Malignant  goitre  except  when 
it  involves  only  a  j^ortion  of  the  gland  is  not  amenable  to  treatment. 
The  propriety  of  partial  extirpation  of  the  thyroid  for  exophthaJmic 
goitre  is  still  an  open  question,  as  is  also  the  division  of  the  cervical 
sympathetic  chain  and  exothyropexy  or  the  stripping  off  of  the  caj^sule 
of  the  gland  and  suturing  the  latter  in  the  external  wound,  where 
it  may  undergo  atrophy  from  exposure  to  the  air  and  from  the 
thrombosis  of  its  veins  {Jahoulay's  ojjerations).  For  the  general 
treatment  of  this  disease  a  work  on  Medicine  must  be  consulted. 

Acute  goitre. — Goitre,  though  usually  chronic,  sometimes  occurs 
in  an  acute  form,  the  gland  increasing  to  the  size  of  an  orange  in 
a  few  days,  and  causing  severe,  or  it  may  be  fatal,  dyspnoea,  from 
pressure  on  the  trachea  in  consequence  of  the  enlargement  taking 
place  so  rapidly  that  the  fascia  of  the  neck  has  not  time  to  yield. 
It  occurs  in  young  subjects  both  sporadically  and  endemically.  In 
these  instances  it  sometimes  makes  its  way  behind  the  sternum,  so 
that  it  is  difficult  to  get  below  it,  even  if  tracheotomy  is  performed. 
The  cause  of  the  dyspna^a  may  not  be  very  evident  before  the 
operation.  Treatment. — The  pressure  may  sometimes  be  removed 
by  simply  incising  the  fascia  of  the  neck.  Or  tracheotomy  may  be 
done,  and  a  long  tube  passed  down  the  trachea  beyond  the  obstruc- 
tion ;  or  the  isthmus,  or  one  lobe,  may  be  excised.  The  patient, 
in  the  meanwhile,  should  be  removed  from  the  goitrous  district. 
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DISEASES  OE  THE  SPINE. 

Scoliosis  or  lateral  curvature  is  a  complicated  distortion 
in  which  the  spine  forms  two  or  more  lateral  curves  with  their 
convexities  in  opposite  directions,  whilst  the  vertebrae  involved  in 
the  curves  are  rotated  on  their  vertical  axes  so  that  the  spinous 
processes  are  directed  towards  the  concavity  of  the  curves. 

Came.— The  immediate  cause  that  underlies  the  formation  of 
lateral  curvature  is  th(^  iinvijiml  com- 
pfrsslini  of  iltc  iiifrrrrrf('hr<(l  <<i rtiliujrs  ffpr 


<U  1' 


un('([ual  compression 
may  be  induced  by  1,  any  condition 
causing  permanent  or  habitual  obliquity 
of  the  pelvis  and  the  conso(|uent  throwing 
of  the  spine  over  to  the  opposite  side ;  such 
as  unc(}ual  length  of  th(i  legs,  knock- 
knee,  Hat-foot,  the  use  of  a  wooden  leg, 
habit  of  standing  on  one  leg,  sitting  cross- 
legged,  congenital  dislocation  of  the  hip, 
&c.  ;  2,  a  one-sided  iiosition  of  the  body 
in  sitting,  standing,  or  lying,  or  produced 
by  certain  employments,  as  nursing  or 
carrying  with  one  arm,  &c. ;  3,  contraction 
of  one  side  of  the  chest  following  em- 
pyema; 4,  unilateral  contraction  of  the 
spinal  muscles  following  paralysis___of 
the  opposing  muscles.  The  conditions 
mentioned  under  1  and  2  are,  however, 
by  far  the  most  frequent  causes  of  the 
deformity.  Although  lateral  curvature 
may  be  induced  by  those  causes  acting 
alone,  there  are  certain  circunistancos  that 
appear  especially  to  predis2)ose  to  the 
deformity,  by  producing  a  genei'al  want 
of  tone  in  the  muscles,  structural  weakness  of ,  the  ligaments,  and 
a  softened  condition  of  the  bones.  Such  are,  1,  heredity  ;  2,  general 
debility ;  3,  rickets ;  and  4,  rapid  growth.  It  is  much  more 
frequently  met  with  in  girls  than  in  boys,  and  is  most  common 
from  about  the  age  of  fourteen  to  eighteen. 

Fathology. — ^The  long- continued  unequal  compression  of  the 
intervertebral  cartilages  causes  them  to  become  wedge-shaped,  and 
the  j)ortion  of  the  spine  corresponding  to  the  compressed  cartilages 
to  assume  sooner  or  later  a  permanent  lateral  curve.  Whilst,  how- 
ever, a  curve  is  thus  being  produced,  say,  in  the  dorsal  region  with 
its  convexity  to  the  right,  a  compensating  curve  in  order  to  maintain 


Fig.  295. — Lateral  curva- 
ture of  the  spine.  (St. 
Bartholomew's  Hospital 
Museum,  No.  1,116.) 
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the  equilibrium  of  the  spine  is  being  simultaneously  produced 
in  the  lumbar  region  with  its  convexity  to  the  left  (Fig.  295). 
Coincidently  with  these  changes  a  rotary  movement  of  the  affected 
vertebra3  uj)on  their  vertical  axes  is  taking  place,  so  that  while  the 
bodies  turn  towards  the  convexity  of  the  curve,  the  apices  of  the 
s;ginous  processes  turn  towards  the  concavity.  Hence,  in  addition 
to  the  formation  of  the  primary  and  the  secondary  or  compensating 
curves,  we  have  a  twisting  round  of  the  spine  within  these  curves, 
as  a  consequence  of  which  the  ribs-^n  the  .convex  side  are  carried, 
backwards  with..-the  transverse  processes,  causing  the  angle  of  the 
scapula  on  that  side  to  project ;  whilst  the  ribs  on  the  concave  side 
are  for  the  same  reason  carried  forwards,  producing  a  prominence 
of  the  corresponding  breast  (1^'ig.  296).  The  cause  of  the  rotation 
has  been  variously  explained.  The  theory,  perhajDS,  most  generally 
accepted  is  that  of  Dr.  Judson,  who  believes  that  the  rotation  is 
due  to  the  fact  that  the  posterior  portion  of  the  vertebral  column, 


i 
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Fig.  290. — To  show  tlie  effect  of  rotation  in  lateral  curvature  of  the  spine. 


being  a  part  of  the  dorsal  pariotes  of  the  chest  and  abdomen,  is 
confined  by  the  ligaments  and  muscles  to  the  median  plane  of  the 
trunk  ;  whilst  the  anterior  porti<  n  in'ojecting  into  the  thoracic  and 
abdominal  cavities,  being  devoid  of  lateral  attachments,  is  free  to 
move  either  to  the  right  or  left  of  the  median  plane  when  the  spine 
is  inclined  to  either  side.  At_  first  the  bones  are  not  affected,  but 
when  the  compression  of  the  cartilages  has  become  permanent  the 
bodies  of  the  vertebrte  also  gradually  assume  a  wedge  shape,  whilst 
the  articular  processes  become  contracted  and  flattened  on  the  con- 
cave side  and  elongated  on  the  convex.  The  ligaments  and  muscles 
on  the  concave  sichi  a,re  sl^^^^  atrophied,  whilst  on  the 

convex  side  the  ligaments  are  stretched  and  the  muscles  become 
hypertrophied. 

Signs. — Pain  or  a  feeling  of  weakness  in  the  back,  general 
lassitude,  and  a  stooping  gait,  are  amongst  the  early  symptoms ; 
but  the  patient  is  generally  first  brought  for  consultation  on  account 
of  a  slight  projection  of  the  scapula,  or  an  apj^^rent  prominence  of 
the  iliac  crest — a  growing  out  of  the  shoulder  or  of  the  hip,  as  it  is 
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popularly  termed.  In  slight  cases  there  may  be  little  or  no  lateral 
deviation  of  the  apices  of  the  spinous  processes,  and  the  little  there 
is  may  be  made  to  disappear  on  suspending  the  patient  or  placing 
her  in  the  prone  position.  In  the  severer  cases,  however,  the  signs 
are  unmistakable.  Thus,  in  the  more  common  forms,  there  isj 
usually  a  dorsal  curve  with  its  convexity  to  the  right,  and  a  shorter| 
lumbar,  or  dorso-lumbar  curve,  with  its  convexity  to  the  left.  The 
right  shoulder  is  generally  elevated,  and  the  angle  of  the  right 
scapula,  right  iliac  crest  and  left  breast  are  prominent,  whilst  the 
left  lumbar  muscles,  in  consequence  of  the  backward  projection  of 
the  left  lumbar  transverse  jDrocesses,  stand  out  as  a  prominent 
ridge  and  give  a  greater  sense  of  resistance  on  pressing  over  them 
than  normal.  In  other  cases  the  compensating  curves  may  be  so 
slight  that  there  is  apparently  a  single  curve  only,  with  its  convexity 
either  to  the  right  or  left,  involving  the  whole  spine  or  chiefly  the 
upper  dorsal  or  the  lumbar  vertebrae,  and  producing  more  or  less 
projection  of  the  scapula  or  apparent  prominence  of  the  iliac  crest, 
&c.,  according  to  its  severity  and  situation. 

Treatment,- — Where  there  is  evidence  of  general  or  muscular 
debility  the  health  and  muscular  tone  should  be  JmjDiwed^ 
suitable  remedies,  the  avoidance  of  late  hours,  fatigue  and  the  like  ; 
whilst  the  exciting  cause  of  the  curvature  should  be  looked  for  and 
if  possible  removed.  In  slight  cases,  the  above  means,  when  con- 
joined with  a  judicious  selection  of  irmsPTijiir  exercises  n.nrf  pnrtifil 
recumbency,  will  generally  serve  to  cure  or  improve  the  curvature, 
or  at  least  prevent  it  from  getting  worse.  But  in  severe  cases, 
when  osseous  changes  are  already  confirmed,  some  form  of  rigid 
support,  as  a  poro-plastic  jacket,  or  a  light  spinal  instrument, 
will  commonly  be  required,  especially  for  the  poorer  classes  of 
patients.  In  ordering  such  suppoi'ts,  however,  the  patient  should 
be  made  to  thoroughly  understand  that  no.  real  iiiiproycmont  of 
the  cm-vature  must  be  expected  from  them,  thgiiionljLiiim  being  to 
relieve  pain  when  present,  to  give  a  sense  of  comfort  and  support, 
to  imj^rove  the  outward  appearance,  and  to  prevent  further  defor- 
mity. In  slight  cases  they  should  on  no  account  be  used.  The 
exercises  that  I  emj^loy  are  directed  in  part  to  improving  the 
muscular  tone  generally,  and  in  part  to  strengthening  those  muscles 
in  particular  that  tend  to  lessen  or  straighten  the  curves.  For  the 
former  purpose,  such  exercises  as  swinging  by  the  hands  from  a 
bar,  forcibly  stretching  an  elastic  cord  fixed  to  the  floor,  and 
dumb-bell  exercises,  should  be  practised.  For  strengthening  the 
muscles  in  particular  that  tend  to  straighten  the  curve,  the  back 
should  be  manipulated  till  that  posture  is  found  in  which  the  cmwes 
are  least  marked,  and  the  patient  made  to  hold  herself  in  this 
position  for  as  long  as  possible.  At  first  she  will  be  only  able  to 
do  this  for  a  few  minutes  at  a  time;  but  by  frequently  assuming 
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the  posture,  the  muscles  thus  brought  into  play  are  gradually 
strengthened  till  at  last  the  improved  posture  is  maintained  con- 
stantly and  without  effort.  For  further  improving  the  tone  of 
these  muscles  Professor  Busch  and  Mr.  Roth  recommend  some  such 
exercises  as  the  following: — The  patient's  body  held  in  the  im- 
proved posture  is  brought  over  the  end  of  a  couch  or  table,  and 
whilst  she  is  prevented  from  falling  by  an  assistant  holding  her 
legs,  she  alternately  flexes  and  extends  her  body  at  the  hips,  the 
surgeon  resisting  her  efforts.  I  have  also  found  the  use  of  the- 
sloping  seat,  as  recommended  by  M.  Bouvier  and  Mr.  Bar  well, 
of  considerable  service  in  counteracting  the  curves.  A  similar  effect 
may  be  obtained  by  wearing  a  thick  sole  on  one  boot,  and  by  sitting 
on  the  off-side  of  the  horse  when  riding.  After  the  exercises,  or 
twice  or  thrice  during  the  day,  the  patient  should  lie  on  her  back 
for  half  an  hour  to  an  hour,  and  whilst  sitting 
her  back  should  be  supported  by  a  reclining 
chair.  T  have  had  very  considerable  success 
in  removing  rigidity  in  cases  where  there  is 
slight  osseous  deformity  by  applying  a  weight 
to  the  convexity  of  the  curve,  the  patient 
standing  with  her  legs  straight  and  body 
horizontal  and  supported  in  this  j)osition  by  her 
elbows  on  a  chair. 

IvYPHjOSis  is  a  general  curving  of  the  spine 
with  its  convexity  backwards,  or  an  f>xaggorat(Ml 
condition  of  the  normal  dorsal  curve.  ItdcptMids 
upon  an  unequal  compression  of  the  iiit<  'rv*  'rtcl  )i  ;il    Fia.    297.  —  Au- 
cartilages  and,  to  a  less  extent,  of  the  vcrtcbnil       thor  s  spinal 
bodies  which  thus  become  wedge-shaped  with  l^^ce. 
their  bases  looking  posteriorly.    It  is  generally 
the   result  of  muscular   debility,  rickets,  slouching  habits,  or 
occupaticms  necessitating  stooping.    The  point  of  chief  interest 
is  to  distinguish  it  from  the  serious  angular  curvature,  induced  by 
caries.    In  children,  and  in  adults,  this  is  generally  easy ;  but  in 
rickety  infants,  in  whom  the  ordinary  tests  for  caries  (see  p.  598) 
cannot  be  applied,  it  is  often  very  difficult.    In  such  a  case,  the 
infant  should  be  laid  across  the  nurse's  knees  an  cogently,  extended, 
when  the  rickety  curve  will  disappear,  but  the  angular  will  remain. 
The  back,  moreover,  in  caries,  is  rigid,  and  the  child  is  uneasy  in 
this  position  and  tries  to  resist  the  extension  by  muscular  effort, 
and  draws  up  his  legs.    In  rickets  the  back  is  flexible  and  there 
are  other  signs  of  rickets.    Treatment. — In  the  infant,  recumbency ; 
in  growing  lads  and  girls  the  correction  of  stooping  habits  by  the 
use  of  muscular  exercises  and  a  spinal  brace  (Fig.  297),  with  partial 
recumbency  and  tonics,  is  the  treatment  usually  indicated.    For  the 
confirmed  kyphosis  of  the  old,  nothing  can  be  done. 
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Lordosis,  or  curving  of  the  spine  with  the  convexity  forwards, 
is  a  symptom  rather  than  a  disease,  inasmuch  as  it  is  formed  as  a 
compensatory  curve  to  restore  the  equilibrium  of  the  spine  when 
from  any  cause  its  normal  antero- posterior  curves  are  disturbed. 
Thus  it  is  most  common  in  the  lumbar  region,  where  it  is  merely 
an  exaggeration  of  the  normal  curve  ;  and  is  there  produced  to 
counterbalance  the  tilting  forward  of  the  pelvis  consequent  upon 
hip-disease,  congenital  dislocation  of  the  hips,  rickets,  &c. 

Caries  of  the  spine,  also  called  Pott's  disease  after  the 
surgeon  who  first  accurately  described  it,  is  characterized  by  the 
destruction  of  one  or  more  of  the  bodies  of  the  vertebroe  or  inter- 
vertebral cartilages,  and  in  consequence  of  this  destruction  is  too 
frequently  attended  by  the  falling  forward  of  the  vertebr[)e  above 
the  seat  of  disease,  and  the  production  of  angular  deformity  of  the 
spine.  Hence  it  is  often  spoken  of  as  angii/itr  viirratiire.  The  M 
curve,  however,  is  only  a  symptom,  and_a  com2)arati\  uly  late  one,  " 
of  the  disease,  and  ought  not  to  be  allowed  to  form. 

Causes. — The  disease  generally  occurs  in  strumous  children,  and 
is  then  believed,  like  fungating  caries  in  the  articular  ends  of  bone, 
to  be  due  either  to  a  low  form  of  inflammation  set  up  by  a  slight 
injury,  or  to  a  deposit  of  tubercle  dependent  upon  the  introduction 
of  tubercle  bacilli  into  the  circulation  in  the  manner  already  men- 
tioned in  the  section  on  Tubercle.  It  sometimes  occurs  in  adults 
who  are  otherwise  perfectly  healthy,  and  can  then  generally  be 
traced  to  some  injury  of  the  back — probably  a  strain  of  the  inter- 
vertebral cartilages. 

Pathology. — The  disease  most  frequently  begins  in  the  bodies  of 
the  vertebrje,  loss  frcfjuontly  in  the  intervertebral  cartilages  ;  but 
in  either  case  both  structures  soon  Ix'como  involved.  In  the  bodies 
it  generally  starts  as  a  rarefying  osteitis  ui  the  actively -growing 
layer  of  bone  which  exists  under  the  epiphysial  cartilages  and 
periosteum.  The  inflammatory  changes  that  ensue  are  similar  to 
those  already  described  in  rarefying  osteitis  of  cancellous  bone. 
The  red  gelatinous  inflammatory  material  or  granulation-tissue 
invades  both  the  body  of  the  vertebra  and  the  intervertebral  car- 
tilages, and  may  then  attack  the  vertebrae  above  and  below.  Not 
infrequently  several  of  the  vertebrae  are  affected  independently  by 
the  disease  at  the  same  time.  In  this  granulation-tissue  non- 
vascular areas,  presenting  the  appearance  of  the  tubercle  nodules 
already  described,  have  been  found,  and  tubercle  bacilli 
some  cases  been  demonstrated  in  them.  At  this  stage  the  disease 
ma}"  cease,  the  granulation-tissue  become  converted  into  bone,  and 
no  angular  deformity  result.  More  commonly,  however,  the  granu- 
lation-tissue, having  destroyed  the  bone-trabeculae,  undergoes 
caseation,  and  breaks  down  into  pus,  producing  a  djnnal  abscess ;  or 
it  may  be  absorbed  without  the  formation  of  any  pus  (dry  caries) ;  j 
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the  angular  projec- 
and  the  well-known 
the  lower 


or  if  the  process  has  been  very  acute,  large  portions  of  the  cancellous 
tissue  may  die  en  masse,  forming  sequestra,  which  may  keep  up  the 
morbid  process  for  years  (caries jiecrotica) .  In  any  of  these  cases 
angular  deformity  will  be  the  result,  as  partly  by  its  own  weight, 
and  partly  by  the  dragging  of  the  abdominal  muscles,  the  upper 
portion  of  the  spine  thus  undermined  falls  forward,  and  necessarily 
forms  an  angle  with  the  lower  portion  at  the  seat  of  the  disease. 
In  consequence  of  the  patient's  efforts  to  hold  himself  upright  the 
normal  lumbar  and  cervical  curves,  when  the  disease  occurs  in  the 
dorsal  region,  will  be  greatly  increased; 
tion  is  thus  thrown  backwards  (Fig.  298), 
hump-back  jiroduced.  When  the  disease  occurs 
lumbar  region  there  is  no  means  of  restoring 
the  balance,  and  the  patient  is  compelled  to 
stand  or  walk  with  the  body  inclining  forwards, 
and,  in  severe  cases,  nearly  at  a  right  angle  with 
the  pelvis.  When  the  disease  begins  in  the 
intervertebral  fibre -cartilages,  it  probably  starts 
as  a  low  form  of  destructive  inflammation 
consequent  upon  a  slight  laceration  or  other 
injury  of  the  cartilage.  }3ut  however  it  begins 
it  soon  involves  the  adjacent  bones,  destroying 
them  along  with  the  cartilage  and  leading  to  the 
angular  deformity.  The  spinal  canal,  situated 
as  it  is  in  the  posterior  segment  of  the  column, 
with  the  exception  of  being  bent,  undergoes  but 
little  alteration  of  its  calibre,  and  the  cord,  as 
the  bending  of  the  canal  occurs  but  slowly, 
usually  escapes  injury.  When  the  disease  is 
acute  and  the  bending  consequently  more  rapid, 
some  amount  of  temporary  paralysis  may  occur, 
impairment  or  loss  of  motion  being  far  more 
frequent  than  loss  of  sensation  on  jiccount  of  the  proximity  of  the 
anterior  or  motor  columns  to  the  diseased  vertebral  bodies.  The 
cord  is  occasionally  pressed  upon  by  portions  of  bone  separated 
from  the  vertebrae,  or  by  pus  making  its  way  into  the  canal,  or  by 
inflammatory  thickening  of  the  membranes  {pachymeningitis).  It 
may  sometimes  undergo  softening,  leading  to  permanent  paraplegia. 

Spinal  abscess  [psoas  and  I umlxir). —When  suppuration  occurs, 
the  pus  collects  in  front  of  the  diseased  vertebrae  m  the  angle 
formed  by  the  falling  forward  of  the  upper  upon  the  lower  portion 
of  the  spine.  The  anterior  common  ligament  and  periosteum, 
relaxed  by  the  bending  of  the  spine,  yield  to  the  pressure  of  the 
pus,  and  with  the  jileura  or  peritoneum  become  thickened  and  form 
the  abscess  wall.  The  pus,  prevented  from  travelling  upwards 
by  the  overhanging  vertebrae,  downwards  in  front  of  the  column  by 
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the  attacliments  of  the  anterior  common  ligament,  and  backwards 
by  the  posterior  common  ligament,  and  by  the  vertebra^  being  less 
diseased  behind  than  in  front,  makes  its  way  on  one  or  other  side 
of  the  column.  There  it  either  enters  the  sheath  of  the  psoas,  and, 
destroying  the  contained  muscle,  presents  in.  the  iliac  fossa  or  groin 
as  an  iliac  or  a  psoas  abscess,  or  passes  backwards  through  or 
external  to  the  quadratus  lumborum,  and  points  in  the  loin  where 
it  is  known  as  a  lumbar  abscess.  In  rare  instances  the  pus  may 
take  a  different  course.  Thus  I  have  seen  it  make  its  way  into  the 
ischio-rectal  fossa,  or  pass  through  the  gi;eat  sciatic^_fm  or 
travel  along  the  course  of  a  rib  and  reach  the  surface  near  the 
sternum.  Occasionally  an  abscess  forms  on  both  sides  of  the  spine 
at  once.  In  the  cervical  region  the  abscess  will  point  in  the 
liihiivjn:s.{j)()st-i>J/aryii(/('(iJ  (ihsces^),  or  in  the  neck. 

Process  of  m re.  —  ruder  favourable  circumstances  the  granulation- 
tissue  undergoes  ossification  without  the  production  of  any  de- 
formity ;  but  after  the  deformity  has  taken  place,  and  the  vertebrte 
above  and  below  the  disease  have  come  into  contact  by  the  falling 
forward  of  the  upper  portion  of  the  spine,  the  destructive  process, 
if  the  parts  are  kept  at  rest,  may  cease ;  and  firm  osseous  ankylosis, 
but  with  a  permanent  angular  curvature,  will  ensue. 

Symptoms. — In  the  early  stages,  before  the  angular  deformity 
is  produced,  ;^in  is  felt  on  percussion  over  the  diseased  vertebra, 
or  better  on  the  liead  of  the  rilj  in  connection  with  it,  or  on  gently 
pressing  on  the  shoulders,  or  ta^piiig^  OTi_th^ Jt^^  or  on  applying 
hot  sj^onges  to  the  spine.  Pain  also  is  felt  in  the  CQUTsejofJbhe 
intercostal  nerves  and  hence  in  the  case  of  the  lower  intercostals 
may  be  referred  to  the  abdomen.  It  is  increased  on  movement ; 
hence  the  spine  is  held  stiffly^  by  the  muscles.  The  movements  of 
the  (  liild  ar<_'  cliaractcristic.  If  asked  to  j)ick  up  anything  he  does 
not  bend  his  back,  but  placing  his  hand  upon  his  knee  to  support 
his  spine,  reaches  the  ground  by  bending  his  legs  and  holding  his 
back  straight.  If  asked  to  turn  round,  he  rotates  the  whole  body, 
not  the  back.  He  walks  about  supporting  his  spine  by  resting  his 
hand  on  the  various  portions  of  furniture,  and  soon  gets  tired  of 
play,  and  is  noticed  to  lie  about  on  the  floor.  In  older  patients 
tingling  or  numbness  may  be  complained  of  in  the  extremities,  and 
a  feeling  as  if  a  cord  were  tied  tightly,  round  the, body.  Later.ja 
prominence  of  one  or  more  vertebrae  occurs,  and  the  nature  of  the 
disease  can  no  longer  be  doubted.  If  neglected,  the  prominence 
increases,  and  the  well-known  angular  deformity  is  produced. 
Now,  especially  if  the  disease  is  high  up  the  spine,  some  loss  of 
motion  in  the  lower  extremities  occurs,  and  may  progress  to  com- 
plete paralysis  of  motion.  Sensation  is  not  usually  affected,  as  the 
posterior  columns,  being  remote  from  the  disease,  escape.  Nor  are 
the  bladder  and  rectum  usually  implicated.    If  an  abscess  has  not 
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already  formed,  and  especially  if  the  disease  is  moderately  low 
down,  one  may  now  jH-esent  in  the  loin  [lumhar  abscess),  in  the 
iliac  fossa  {iliac  abscess),  or  in  the  groin  {  ■psoas  abscess).  The  first 
gives  rise  to  a  fluctuating  tumour  between  the  last  rib  and  the 
crest  of  the  ilium  just  external  to  the  erector  spinte ;  the  second 
to  a  swelling  in  the  iliac  fossa.  The  ^or/s  abscQss  may  be  known 
by  the  swelling  being  al^first  external  to  the  femoral  vessels,  by  the 
impulse  on  cough,  and  by  fluctuatioii_  being  detected  on  pressing 
above  and  Ijclow  roupai't's  ligament.  The  abscess  makes  its  way 
under  the  femoral  vessels,  and  then  generally  points  at  the  inner 
and  upj^er  part  of  the  thigh,  and  there  breaks.  After  the  opening 
of  these  abscesses  hectic  but  too  frequently  sets  in,  and  the  patient 
succumbs  to  the  long-continued  suj^puration  producing  exhaustion 
or  lardaceous  disease  ;  or  he  is  carried  off  by  tubercle  in  the  lungs 
or  other  organs.  Under  more  favourable  circumstances  the  abscess 
may  heal,  firm  ankylosis  of  the  sjiine  occur,  and  the  patient  recover 
with  a  permanent  huini^-back. 

Diagnosis. — ^In  the  early  stages  caries  must  be  diagnosed  from 
nejLTxalgia,  rheumatism,  lumbago,  aiieurysm,  tmimurs,  and  hysterig. ; 
in  the  later  stages  the  angular  curvature  may  have  to  be  diagnosed 
from  the  kyj^liotic  curvature  of  rickets.  From  neurahjia,  rheuma- 
tism,  and  lumbago  it  is  not  always  easy  to  distinguish  it.  The 
history  of  a  former  rheumatic  attack,  the  effect  of  remedies,  and 
the  absence  of  the  signs  given  above,  must  then  be  relied  upon. 
Hysteria  may  simulate  it  very  closely.  The  absence  of  signs  of 
caries,  except  pain ;  the  inconstant  and  more  diffused  character  of 
the  pain;  and  the  presence  of  other  signs  of  hysteria  or  of  uterine 
disease,  are  the  points  to  be  attended  to.  A  careful  auscultation 
of  the  chest  and  examination  of  the  abdomen  will  usually  serve  to 
exclude  aueurysm.  From  tumours  of  the  vertebral  bodies,  leading 
to  the  breaking  down  of  the  vertebrte,  caries  cannot  at  first  be 
diagnosed,  as  both  give  rise  to  the  same  symptoms,  but  the  age  of 
the  patient  and  the  presence  of  a  carcinomatous  growth  elsewhere 
would  lead  to  suspicion  of  cancer.  The  curve  of  rickets  is  more 
generally  kyphotic,  and  disappears  more  or  less  completely  on 
gently  holding  the  child  up  by  its  arms,  or  extending  it  with  its 
face  downwards  across  the  nurse's  knees.  There  are,  moreover, 
concomitant  signs  of  rickets,  and  absence  of  those  of  tubercle. 

Treatmerd. — Both  constitutional  and  local  measures  are  required. 
The  former  are  those  already  described  under  Tubercle  (p.  48).  The 
chief  l(jcal  imlication  is ,  to  keep  the  spine  at  rest  in  order  that  the 
diseased  vertebne  may  be  placed  in  the  most  favourable  condition 
for  repair.  This  may  be  attempted  in  two  ways  : — 1,  by  absolute 
recumbency;  and  2,  by  the  use  of  some  form  of  spinal  sui3j)ort. 
^'  4M2ljJi£-J''^''^''''^^''r''t^'y  ^^'om.  six  to  twelve  months  in  the  supine  or 
prone  position  on  a  suitably  constructed  couch  is  the  best  method 


600 


DISEASES  OF  REGIONS. 


of  treatment  where  the  patient  can  be  properly  cared  for,  has  airy 
apartments,  can  be  taken  out  in  this  position  in  an  invalid  carriage, 
and  can  reside  in  the  country  or  at  the  seaside.  Especially  is  this 
treatment  the  best  when  the  disease  is  situated  high  up  in  the  spine, 
i.e.,  in  the  upper  dorsal  or  cervical  region,  and  it  is  imperatively 
necessary  where  there  is  paralysis.  To  ensure  absolute  recum- 
bency I  have  lately  largely  employed  a  double  Thoiiiasls^.splillt 
(Fig.  299),  modified  by  the  addition  of  a  jjclvic  bund,  a  support 
for  the  shoulders,  neck  and  head,  and  two  sliding  foot-pieces.  The 
two  upright  bars,  which  are  prolonged  to  the  head  support,  are 
made  after  the  shape  of  a  normally  formed  child 
when  in  the  recumbent  position,  and  give  support 
to  both  sides  of  the  spine.  Two  cross-bars 
support  the  body,  just  below  the  axillae  and  pelvis 
respectively;  the  legs  are  kept  in  position  by  the 
ordinary  circlets  and  foot-pieces.  The  splint  is 
placed  next  the  skin  so  as  not  to  require  removal 
while  the  child  is  washed,  dressed,  &c.  It  not 
only  fixes  the  spine  and  takes  off  the  weight  of 
the  head  and  upper  limbs,  but  also  fixes  the 
lower  limbs,  and  thus  prevents  the  psoas  muscles 
from  dragging  on  the  spine.  Absolute  re- 
cumbency, when  properly  carried  out,  offers 
the  best  prospect  of  averting  serious  angular 
deformity  and  paralysis;  as  soon,  however,  as 
the  acute  symptoms  quiet  down  some  form  of 
spinal  support  should  be  api)lied,  and  the  i:>atient 
cautiously  allowed  to  take  a  certain  amount  of 
exercise.  But  amongst  the  poor,  where  the 
children  are  often  left  to  themselves  during  the 
greater  part  of  the  day,  absolute  recumbency 
can  seldom  be  ensured;  and  if  it  could,  its 
advantage  over  other  methods  would  be  counter- 
balanced by  the  severe  detriment  to  the  health 
which  the  child  would  suffer  in  consequence  of  confinement  to  an 
ill-ventilated  room,  &c.  For  such  patients  some  form  of  support, 
not  only  to  restrain  as  much  as  possible  the  motions'  of  the  spine, 
but  also  to  allow  them  to  obtain  a  certain  amount  of  fresh  air, 
is  generally  necessary.  2.  The  siqjports  most  in  use  at  the  present 
day  are  Sayre's  plaster-of -Paris  case  and  CocMng's  poroplastic  felt 
jacket,  though  some  surgeons  still  prefer  steel  instruments.  The 
plaster-of -Paris  case  may  be  applied  with  the  patient  either  in  the 
upright  position,  suspended,  with  his  heels  just  off  the  ground,  by 
Sayre's  tripod,  or  in  the  recumbent  position  by  Davy's  hammock 
apparatus.  A  skin-fitting  vest  having  been  previously  applied,  and 
a  line  drawn  across  the  back  with  a  pencil  at  the  level  of  the  axillse 
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to  indicate  the  upper  limit  of  the  jacket,  crinoline  bandages,  im- 
pregnated with  plaster  of  Paris,  are  wound  round  and  round  the 
trunk  till  a  sufficient  thickness  is  obtained,  dry  plaster  being  from 
time  to  time  rubbed  in  with  the  hands.  The  case  shoidd  reach 
from  the  pencil  line  to  just  beLjw  the  crest  of  the  ilium,  stopping 
short  of  the  great  ti'ochanter  and  the  pubes,  and  may  be 
strengthened,  if  necessary,  in  places  by  inserting  strips  of  per- 
forated tin  vertically  between  the  bandages.  Before  applying  the 
bandages,  a  folded  silk  handkerchief  should  be  placed  over  the 
abdomen  beneath  the  vest,  so  that  when  afterwards  withdrawn 
space  will  be  left  for  abdominal  respiration  {Sajin'''s  sfumdr/t-^^acl). 
When  the  plaster  case  is  dry  it  may  be  sawn  through  down  the 
front,  removed,  and  the  fronts  edged  with  leather,  and  perforated 
with  eyelet-holes,  so  that  it  can  be  worn  laced  up,  and  be  taken  o£E 
from  time  to  time.  To  apply  the  poroplastic  felt,  the  jacket,  which 
is  first  made  to  measure,  must  be  put  in  a  steam  oven,  and  when 
rendered  thoroughly  plastic,  further  moulded  to  the  patient,  who 
should  be  prepared  and  suspended  in  the  same  way  as  for  applying 
plaster  of  Paris.  Of  steel  instruments,  that  known  as  Taylor's  is 
perha2)s  the  best.  In  my  own  j^ractice,  however,  I  almost  invari- 
ably employ  the  jiorojilastic  jacket.  Where  the  disease  is  in  the 
cervical  or  upper  dorsal  region,  Sayre's  jui-y-mast  may  be  fitted  to 
the  plaster-of-Paris  case  or  poroplastic  jacket;  or  a  cervical  collar 
composed  of  leather  or  poroplastic  felt  may  be  used,  or  better,  the 
combined  poroplastic  jacket  and  collar  devised  by  the  author. 
Should  an  abscess  form,  it  should  be  treated  in  the  way  described 
under  Chronic  Abscess.  In  some  cases  where  necrosis  has  been 
associated  with  caries,  success  has  attended  the  removal  of  the 
i  sequestrum  through  a  properly-jjlanned  incision  made  in  the  loin. 
In  exceptional  cases  in  which  the  paralysis  of  the  lower  limbs  con- 
tinues, in  spite  of  absolute  rest  and  recumbency,  and  in  which 
there  is  intractable  cystitis  or  severe  pain  not  relieved  by  ordinary 
measui'es,  the  spines  and  laminae  of  the  affected  vertebrae  may  be 
excised  for  the  pm^pose  of  relieving  i:)ressure  on  the  cord.  {Laiiri- 
nectomij.)  The  compi^essjou  of  the  cord,  however,  w(Juld  a})pcar  to 
more  often  depend  on  the  })rescnce  of  a  tuberculous  collection  in 
front  of  the  cord  than  on  displacement  of  bone.  Unless  the  tuber- 
culous abscess,  therefore,  can  be  evacuated,  the  removal  of  the 
arches  of  the  vertebrae  is  futile,  and  only  tends  to  weaken  the 
vertebral  column.  In  place  of  laminectomy,  an  attempt  may,  in 
suitable  cases,  be  made  to  reach  the  tuberculous  collection  from  the 
front  of  the  vertebrae.  Menard  has  succeeded  in  doing  this  by  excising 
the  transverse  processes  and  proximal  end  of  the  ribs  corresponding 
to  the  most  prominent  part  of  the  spinal  curve.  Through  the  apertm^e 
thus  made  he  was  able  to  scrape  and  wash  away  tuberculous  material 
with  the  residt  that  the  paralysis  quickly  disappeared. 


602 


DISEASES  or  REGIONS. 


OcciPiTO-ATLOiD,  aiicl  ATLO-AXOiD  DISEASE,  are  terms  applied 
to  chronic  tuberculous  inflammation  attacking  the  articulations 
between  the  occipital  bone  and  the  atlas,  and  the  atta^and  the  axis 
respectively.  Hence,  the  disease  resembles  in  its  course  tuberculous 
disease  of  the  joints,  rather  than  tuberculous  discasi^  of  the  l)()dies 
of  the  vertebrae.  It  niay  begin  either  in  the  synovial  iiioml)ranes, 
or  as  caries  of  the  bones  forming  the  articular  processes,  and  when 
occurring  between  the  atlas  and  the  axis  usually  affects  the  synovial 
membranes  between  the  odontoid  process  and  the  transverse  liga- 
ment on  the  one  hand,  and  the  tubercle  of  the  atlas  on  the  other. 
Indeed  in  this  situation  it  would  appear  to  often  begin  as  a  caries  of 
the  odontoid  process  itself,  and  then  spread  to  the  synovial  mem- 
branes. The  disease  is  often  attributed  to  a  sprain  of  the  neck, 
but  though  it  may  sometimes  be  excited  by  such,  would  appear 
more  probably  to  depend  on  causes  similar  to  those  leading  to 
tuberculous  disease  elsewhere. 

Symptoms. — Pain  is  first  felt  over  the  seat  of  the  disease,  and 
radiating  in  the  course  of  the  nerves  emerging  fi'oni  the  interver- 
tebral foramina  between  the  affected  bones.  It  is  increased  on 
attempting  to  turn  or  nod  the  head,  but  is  relieved  by  supporting 
the  chin  with  the  hand.  Hence  the  patient  often  holds  his  head 
between  his  hands,  and  if  asked  to  rotate  it,  turns  his  whole  body, 
keeping  his  neck  stiff  and  immovable  the  while.  When  the  disease 
is  chiefly  limited  to  the  articulations  between  the  occij^ital  bone  and 
the  atlas,  the  pain  is  principally  confined  to  the  region  supplied  by 
the  suboccipital  nerve,  and  is  increased  on  nodding  rather  than  on 
rotating  the  head.  As  the  disease  advances,  the  atlas,  with  the 
occipital  bone,  has  a  tendency  to  slip  forward  on  the  axis — directly 
forward  if  both  sides  are  equally  diseased,  or  more  to  one  side  if 
the  disease  is  unilateral.  The  spine  of  the  axis  in  consequence 
appears  more  prominent  than  natural,  and  the  head  on  a  plane 
anterior  to  that  of  the  rest  of  the  spinal  column.  Should  an 
abscess  form  it  may  point  at  the  back  of  the  pharynx  [ijost- 
pharyngeal)  or  at  the  side  of  the  neck.  Treatment. — Absolute  rest 
011^  the  back,  with  the  head  between  sand-bags,  is  imporatixe,  as 
there  is  daiiger  of  fatal  compression. of  the  curd  from  the  odontoid 
process  or  the  transverse  ligament  giving  way  during  some  sudden 
movement  of  the  patient.  In  some  cases  attended  with  paralysis 
below  the  disease,  continuous  extension  and  counter-extension, 
with  the  patient  in  the  recumbent  position,  has  been  successful  in 
removing  the  pressure  from  the  cord.  When  the  acute  symptoms 
have  subsided,  a  moulded  collar  of  leather  or  poroplastic  felt,  or  an 
inflating  india-rubber  collar,  will  be  required.  Should  an  abscess 
form  it  should  be  opened  in  the  neck  if  possible  rather  than  through 
the  mouth. 
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canal  with  protrusion  of  some  of  its  contents  in  the  form  of  a  fluid 
tumour."'  Tib  is  nearly  always  met  with  in  the  middle  line  of  the 
back,  but  very  exceptionally  the  protrusion  has  occurred  through 
the  bodies  of  the  vertebrse  instead  of  posteriorly  through  the  cleft 
spines.  It  is  due  to  an  aiTest  of  development, of  the  laniinte  of  the 
vertebrse  {mesobJastic  elements),  and  their  consequent  failure  to  unite 
in  the  middle  line  to  form  the  sj^inous  jirocesses.  This  non-union 
may  possibly  be  sometimes  owing  to  an  excess  of  cerebro- spinal 
fluid.  A  spina  bifida  may  occur  in  any  pail  of  tha.  spine,  but  is 
most^^o_mmon  in  the  lumbo-sacral  region,  where  the  laminae  are  the 
latest  to  unite.    It  may  be  associated  with  partial  paraplegia  or 


Fig.  300. — Spinal  nieuingocelc.  Fig.  301. — Meningo-myelocele. 

In  the  three  diagrams  (Figs.  300,  301,  and  302)  the  letters  have  the  same 

reference,     a.  Dura  mater,    b.  Parietal,  and  c.  visceral  arachnoid,    d.  Pia 

mater,    e.  Cord, 

contracture,  incontinence  of  urine  and  fjieces,  and  with  club-foot  or 
other  congenital  deformities. 

I\itlwlo(jy. — Three  chief  forms  of  spina  bifida  are  described  : — 1, 
spinal  meningocele,  2,  meningo-myelocele,  3,  syringo-myelocele. 
1.  In  spimtV meningocele  the  sac  (Fig.  300)  consists  of  dura  mater 
and  arachnoid  blended  together,  and  consequently  communicates 
with  the  sub-arachnoid  space  and  contains  cerebro -spinal  fluid. 
The  cord  and  nerves  remain  in  the  spinal  canal.  Very  rarely  the 
sac  is  said  to  consist  of  dura  mater  only,  i.e.,  of  dura  mater  and  so- 
called  parietal  layer  of  arachnoid ;  it  would  then  communicate  with 
the  subdural  space  instead  of  with  the  sub-arachnoid.  2.  In  the 
mejiiitgo-inyejocefe  (Fig.  301),  the  most  common  form,  the  sac  also 
consists  of  diu'a  mater  and  arachnoid,  but  contains  in  addition  to 


604 


DISEASE;3  OF  REGIONS. 


cerebro-spinal  fluid  tlie  spinal  cord  and  nerves^  which  are  often  sj^read 
out  over  and  intimately  blended  with  the  posterior  2»art  of  tlie  wall 
of  the  sac.  As  the  cord  j^asses  through  the  sac  some  of  the  large 
nerve-cords  given  off  from  it  run  forwards  across  the  interior  of  the 
sac  to  re-enter  the  spinal  canal.  Hence  those  nerves  that  are  given 
off  from  the  cord  where  it  is  adherent  to  the  sac  wall,  appear  to 
arise  from  the  sac,  and  were  in  former  times  wrongly  descril^ed  as 
being  distributed  to  it  (see  Fig.  301).  3.  In  the  syriiKjo-ini/eloreJe 
(Fig.  302),  the  most  rare  form,  the  central  canal^of  thc^  cord  is 
greatly  distended  with  fluid,  the  expanded  cord  beiiig  thiis  sproiid 


out  over  the  sac  wall,  with  which  it  is  intimately  blended.  The 
nerves  in  this  case  pass  through  the  walls  of  the  sac  to  their 
destination. 

The  coverings  of  the  sac  may  be  healthy  skin  ;  but  more  commonly 
normal  skin  is  only  found  at  the  sides,  the  central  portion  con- 
sisting of  a  thin  bluish  membrane.  Sometimes  a  slight  depression 
is  seen  on  the  lower  j)art  of  the  sac  at  the  spot  where  the  cord  ter- 
minates in  the  wall.  This  is  called  the  um.hiUcus,  and  at  its  bottom 
the  central  canal  of  the  cord  has  at  times  been  seen  to  open. 

In  some  instances  there  is  no  protrusion,  but  rather  a  depression 
in  the  situation  of  the  cleft  between  the  vertebrae  {spina  hijida 
occulta),  the  cleft  being  occupied  by  the  blended  membranes,  cord, 
and  skin,  and  the  spot  covered  with  a  tuft  of  hair.  In  obscure 
paraplegias,  and  in  contractures  and  deformities  of  the  feet,  the  back 
should  be  examined,  since  this  condition  may  be  present  though 
overlooked  by  the  mother. 
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Symptoms. — The  swelling  is  usually  of  a  globular  or  oval  shape, 
translucent,  sessile  or  slightly  pedunculated  and  flaccid,  but  becomes 
tense  and  distended  on  coughing  or  crying.  Pressing  upon  it 
sometimes  causes  the  fontanelles  to  swell  up,  and  may  produce  con- 
vulsions. When  the  spinal  cord  and  large  nerves  are  involved, 
there  may  be  paralysis  of  the  extremities  or  of  the  bladder  or 
rectum.  The  gap  between  the  laminae  of  the  vertebrae  may  at 
times  be  felt  on  pressing  on  the  sac.  As  a  rule  these  tumours  show 
a  great  tgjadenci;^,^  to  enlarge,  and  rupture  spontaneously,  in  which 
case  death  usually  follows  from  the  draining  away  of  the  cerebro- 
spinal fluid,  and  septic  meningitis.  Death,  however,  is  sometimes 
due  to  marasmus  and  defective  nutrition.  When  a  sj3ontanegus 
curg  takes  place  it  is  usually  due  to  the  gradual  shrinking  of  the 
sac. 

Diagnosis. — Its  congenital  origin  will  at  once  distinguish  a  spina 
bifida  from  a  new  growth  developed  subsequently  to  birth  ;  and  its 
situation  in  the  middle  line,  translucency,  increase  of  tension  on 
straining,  and  the  gap  between  the  laminae  when  this  can  be  felt, 
will  usually  serve  to  diagnose  it  from  other  congenital  tumours. 

Trcdtment. — -As  there  are  no  means  of  accurately  determining 
that  the  spinal  cord  is  not  in  th(^  sac,  it  has  hitherto  not  been  con- 
sidered safe  to  attempt  excision  or  ligature,  although  these  opera- 
tions have  at  times  been  attended  with  success.  Eej^eated  tappings 
are  very  fatal.  The  treatment  usually  employed,  except  when  the 
spina  bifida  is  very  small  or  is  apparently  undergoing  a  spon- 
taneous cure  when  it  should  be  left  alone,  is  to  inject  the  sac  with 
Dr.  Morton's  iodo-glycerine  fluid.  This  method  when  successful 
causes  the  tumour  to  shrink,  and  most  closely  follows  the  process 
of  nature  when  a  spontaneous  cure  occurs.  The  injection  is  best 
performed  when  the  child  is  two  months  old ;  but  it  may  be  done 
earlier  if  the  sac  threatens  to  burst.  "The  best  results  may  be 
expected  when  there  is  no  hydrocephalus  or  j^aralysis,  and  the  sac 
is  covered  by  healthy  skin."  It  is  contra-indicated  when  there  is 
"advanced  marasmus,  great  and  increasing  hydrocephalus,  and 
intercuiTcnt  disease."  The  child  should  be  placed  on  its  side,  and 
the  puncture  made  obliquely  through  healthy  skin  on  one  side  of 
the  base  of  the  tumour,  and  not  through  the  thin  and  imperfectly 
formed  skin  which  nearly  always  covers  the  sac  in  the  middle  line, 
"  the  object  being  to  avoid  wounding  the  expanded  spinal  cord,  and 
the  subsequent  leakage  of  the  cerebro- spinal  fluid."  About,  a 
drachm  of  the  iodo-glycerine  fluid  (iodine,  grs.  x.  ;  iodide  of  potas- 
sium, grs.  XXX. ;  glycerine,  5j.)  should  be  injected,  and  the  in j ection 
repeated  in  a  fortnight  if  the  first  trial  is  not  successful.  The  fluid 
contained  in  the  sac  should  not  be  drawn  ofl^  before  the  injection. 
The  advantage  of  Morton's  fluid  over  tincture  of  iodine  alone  is  that, 
owing  to  the  glycerine  it  contains,  it  becomes  uniformly  diffused 
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over  the  sac  walls.  The  injection  of  iodo- glycerine  is  not  unat- 
tended with  danger:  therefore  when  the  sac  is  small  and  its  walls 
are  thick,  and  it  is  not  increasing  in  size,  beyond  protecting  it  with 
a  metal  or  leather  shield,  no  further  treatment  should  be  attempted. 
Mayo  Eobson  advocates  excision  in  all  cases  except  where  there  is 
well-marked  paraplegia,  hydrocephalus  or  marasmus,  or  where  the 
tumour  is  small  and  well  covered  by  a  firm  pad  of  integument. 
In  spinal  meningocele  two  vertical  skin  flaps  are  made,  the  sac 
excised,  the  base  ligatured  or  sutured,  and  the  skin  flaps  brought 
together  by  sutui-e.  In  meningo-myelocele  the  skin  is  reflected 
from  the  sac,  the  latter  opened,  the  nerves  and  cord  dissected  from 
the  sac  wall,  and  returned  into  the  spinal  canal.  The  sac  is  now 
excised,  the  meningeal  pedicle  ligatured  or  sutured,  and  the  skin 
flaps  brought  together  over  it,  care  being  taken  that  the  lines  of  ^ 
suture  in  the  meninges  and  skin  are  not  placed  opposite  each  other.l 
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Surgical  Diseases  op  the  Intestinfs. 

intestinal  obstruction. 

The  pathological  conditions  that  may  give  rise  to  intestinal 
obstruction  are  very  various,  and  may  be  considered  under  the 
following  heads  :  — 

1.  Impaction  of  f^ces,  gall-stones,  or  foreign  bodies  in 
THE  intestines. — An  accumulation  of  hardened  feeces  may  occur 
as  the  result  of  habitual  or  accidental  constii^ation,  and  is  then 
nearly  always  met  with  in  the  large  bowel,  and  esj)ecially  in  the 
region  of  the  cpecum  or  in  the  sigmoid  flexure  and  rectum.  The 
impaction  of  gall-stones  or  intestinal  concretions,  though  more  rare, 
is  also  met  with,  but  usually  in  the  small  intestines.  Obstruction 
from  these  causes  is  more  common  in  ^^^ngii  than  in  men.  Foreign 
bodies  that  have  been  swallowed,  though  they  usually  escape  at 
the  anus,  may  become  impacted  in  any  part  of  the  intestine,  but 
especiall}^  in  the  lower  part  of  the  ileum,  the  caecum  and  rectum. 

2.  Internal  strangulation  or  internal  hernia. — These 
terms  are  ai^plied  to  obstruction  of  the  intestine  by  some  constrict- 
ing agent  within  the  abdomen.  The  strangulation  may  be  effected 
by:  1.  Bands  produced  by  the  stretching  of  old  inflammatory  ad- 
hesions, the  result  of  former  peritonitis.  These  are  more  particu- 
larly common  about  the  mouths  of  old  hernial  sacs.  2.  The  remains 
of  some  footal  structure,  as  the  omphalo-mesenteric  duct  f Meeker s 
diverticulum),  &c.  3.  A  coil  of  intestine  slipping  through  a  JiqI^  m 
the  mesentery  or  omentum.  4.  A  coil_  of  intestine  passing  into  a 
p^ich  of  peritoneuiii  {retroperitmeal  hernia)  as  the  duodeno-jejunal, 
the  sigmoid,  or  one  of  the  ileo-ceecal  pouches. 

3.  Volvulus  is  a  twisting  or  kinking  of  a  coil  of  intestine,  so 
that  its  calibre  is  completely  obliterated  at  the  twisted  or  bent  spot. 
Accumulation  of  flatus,  excessjvejwistak  due  to  gall-stones,  con- 
stipation  and  unequal  distension  have  been  assigned  as  causes. 
Volvulus  is  said  to  be  most  common  in  the  sigmoid  flexure ;  and 
always  to  be  situated  towards  the  back  of  the  abdominal  cavity. 
T^e  intestine  may  be — 1,  simj^ly  bent  upon  itself  ;  2,  twisted 
round  its  mesentery ;  and  3,  wound  round  another  coil  of  intestine. 
The  first  form  only  occurs  in  the  colon  ;  the  second  in  the  small 
intestine ;  the  third  form  usually  consists  of  the  colon  wound  round 
a  coil  of  small  intestine,  the  sigmoid  flexure,  or  the  ctecum. 

(^^8"-  303)  is  the  invagination  of  a  portion  of 
intestine  into  the  lumen  of  the  intestine  immediately  below.  The 
intestine  thus  forms  three  tubes,  one  within  the  other,  an  outer, 
middle,  and  inner  (Fig.  304).  The  external  tube  is  called  the 
slimth,  ov  jn  tnss  if  sap  jens ,  the  innermost  the  entering  tube,  the 
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middle  the  receding  or  inverted  tube,  the  last  two  together  being 
f mother  called  the  intussuscepted  portion,  or  rntussuscqitMM*'-  Thus 
there  are  two  peritoneal  and  two  mucous  surfaces  of  the  intestine 
in  contact  (Fig.  ^04),  and  between  the  inner  and  middle  tubes  is  a 
portion  of  the  mesentery  or  meso-colon,  which  is  necessarily  drawn 
down  with  the  intestine-  The  dragging  of  the  mesentery  causes 
the  intussuscep^?t7?i  to  assume  a  greater  curve  than  its  sheath,  and 
hence  to  become  puckered  along  its  concavity;  it  also  causes  the 
orifice  of  the  intussuscep^H?«  to  be  directed  towards  the  mesenteric 
attachment  and  to  be  slit-like  in  shape  (Fig.  303).  The  intussus- 
ception nearly  always  increases  at  the  ex^^ense  of  the  lower  .portion 
of  the  intestine,  the  sheath  becoming  more  and  more  infolded,  so 


Fig.  303. — Intussusception.      (St.  Fig.  304. — Diagram  of  in- 

Bartliolomew's  Hospital  Museum. )  tussusception. 

that,  if  the  intussusception  occurs  at  the  lowest  part  of  the  ileum,  no 
more  of  the  ileum  will  be  involved,  but  the  csecum  and  colon  may  be 
gradually  folded  in.  More  rarely,  however,  the  ileum  is  protruded 
through  the  ileo-ceecal  valve  ;  the  intussusception  then  increases  at 
the  expense  of  the  ujiper  poi-tion  of  the  intestine,  more  and  more  of 
the  ileum  being  protruded  through  the  valve.  Four  kinds  of  intus- 
susception are  described.  1.  The  ileo-cmxiL  the  commonest  form, 
in  which  the  ileum  and  csecum  jjrotrude  into  the  colon,  the  ileo- 
ceecal  valve  forming  the  sqyex.  of  the  intussuscep^M?/?.  2.  The  ileo 
colic,  the  least  common,  in  which  the  ileum  protrudes  through  the 
ileo"-C8ecal  valve,  the  ileum  forming  the  apex  of  the  intussuscep^^fw. 
3.  The  colic,  in  which  part  of  the  colon  is  invaginated  into  the  colon 
below;  and  4.  the  enteric,  in  which  a  portion  of  the  small  intestine  is 
invaginated  into  a  lower  part  of  that  bowel.  At  first  the  invagination 
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is  reducible,  and  is  not  attended  with  any  serious  obstruction  to 
the  lumen  of  the  intestine.  In  this  condition  it  may  remain,  in 
chronic  cases,  for  several  weeks  or  months.  Or  the  mucous  mem- 
brane of  the  intussuscepf?«?i  may  become  congested  and  swollen, 
rendering  reduction  difficult  or  im];)0ssible  without  rupture  or  other 
injury  of  the  intestine.  In  the  majority  of  cases,  however,  especially 
in  infants,  if  the  intussuscejition  is  not  soon  relieved,  the  blood- 
vessels of  the  involuted  mesentery  rapidly  become  constricted 
where  the  latter  enters  the  sheath,  causing  acute  obstruction  to  the 
circulation  in  the  receding  tube.  As  a  consequence  of  this,  the 
mucous  membrane  becomes  intensely  congested,  and  j)ours  out  the 
sanious  discharge  so  diagnostic  of  the  disease.  In  the  meanwhile 
the  contiguous  peritoneal  surfaces  of  the  inner  and  middle  tube 
become  inflamed  and  glued  together,  rendering  reduction  impossible. 
Gangrene  of  the  intussuscep^////;^  now  ensues,  and  the  patient  usually 
dies  of  collapse  or  peritonitis  in  a  few  days.  In  adults,  however, 
and  in  children  of  six  or  eight  years  and  uj^wards,  the  gangrenous 
p(jrtion  may  slough  off  at  the  constricted  part  and  be  passed  per 
anum,  but  in  children  under  two  years  of  age  the  disease,  unless 
relieved  by  treatment,  is  almost  invariably  fatal.  Should  recovery 
take  place  in  this  manner,  the  patient  may  subsequently  succumb  to 
stricture  of  the  intestine,  from  contraction  occurring  at  the  spot  where 
the  intestine  has  united.  The  intussusception  may  measure  only  two 
or  three  inches  in  length,  or  it  may  involve  the  whole  of  the  large 
intestine  and  protrude  at  the  anus.  It  is  attributed  to  worms,  the 
dragging  of  a  polypus,  an  elongated  mesentery,  irregular  peri- 
stalsis, diaiThoea,  and  external  violence.  Its  most  common  situa- 
tion is  at  the  ileo-csecal  valve,  then  in  the  small  intestine,  and  then 
in  the  colon.  It  is  rare  in  adults  but  common  in  children,  espe- 
cially in  infants.  The  slight  invaginations,  often  multiple,  of  the 
small  intestine  which  may  occur  in  the  dying,  must  not  be  mistaken 
for  true  intussusceptions.  In  these  the  lower  part  of  the  intestine 
is  often  invaginated  into  that  above. 

5.  Stricture  of  the  intestine  consequent  upon  disease 
OF  THE  intestinae  WALL. — This  condition  is  generally  due  to 
the  growth  of  a  carcinoma  or  other  tumour,  such  as  an  adenomatous 
polypus,  more  rarely  to  contractions  following  dysenteric,  tuber- 
culous or  syphilitic  ulceration,  the  passage  of  gall-stones,  or  injury, 
or  operation  on  the  intestine.  It  is  most  frequently  met  with  in 
the  large  intestine,  especially  the  rectum,  and  then  in  order  of 
frequency,  in  the  sigmoid,  descending  colon,  splenic  flexure,  hejiatic 
flexure  and  CDecum ;  it  is  rare  in  the  small  intestine. 

0.  Contractions  of  the  intestine  consequent  upon  disease 
beginning  .external  to  the  intestinal  wall. — This  condition 
may  depend  on  chronic  peritonitis,  or  on  carcinoma  of  the  omentum 
or  mesentery.    It  is  more  common  in  the  small  than  in  the  large 
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intestine,  and  not  only  narrows  the  calibre  of  the  bowel,  but  also 
obstructs  the  peristaltic  action  by  gluing  the  coils  of  intestine  to 
one  another  and  causing  contraction  of  the  mesentery. 

7.  Acute  peritonitis  and  enteritis  are  not  uncommon  causes 
of  intestinal  obstruction.  Peritonitis  is  a  frequent  termination  of 
the  other  conditions  that  cause  obstruction,  but  it  is  perhaps  most 
often  due  to  inflammation  spreading  from  the  region  of  the  caecum 
[per i-ty pill itis),  the  bursting  of  a  peri-tyj)hlitic  abscess  into  the 
peritoneal  cavity,  or  to  ulceration,  perforation,  or  gangrene  of  the 
vermiform  appendix. 

8.  Peri-typhlitis,  Typhlitis  and  Appendicitis. — Per  i-typhlititi 
or  inflammation  localized  to  the  peritoneum  about  the  caecum,  is  in 
the  great  majority  of  cases  the  result  of  appendicitis  or  inflam- 
mation of  the  vermiform  appendix ;  more  rarely  of  typhlitis  or 
inflammation  beginning  in  the  caecum  itself.  Appendidtis  is  nearly 
always  the  primary  lesion  in  the  condition  formerly  known  as  jieri- 
typhlitis.  It  is  a  disease  of  adolescence,  half  the  cases  occurring 
under  twenty,  and  it  is  three  times  more  common  in  males  than  in 
females.  Much  attention  in  recent  years  has  been  given  to  the 
causation  and  pathology  of  appendicitis.  It  is  believed  that  the 
remarkable  frequencj^  with  which  inflammation  attacks  this  portion 
of  the  intestine  is  dm'  in  i)ai't  to  its  anatomical  peculiarities,  viz.  : 
dependent  position,  narrow  inoiitli,  short  mesenter^^  siiigle  artery 
in  the  free  margin  of  its  mesentery,  and  removal  from  the  direct 
f cecal  current ;  in  part  to  the  lower  re_silsiing  .power  that  it  possesses 
in  common  with  other  foetal  and  archaic  vestiges ;  and  in  part 
to  the  presence  of  the  Bacillus  coli  communis,  which,  though  inert 
so  long  as  the  epitheliarTiiiiiig  is  intact,  becomes  virulent  and 
pyogenic  so  soon  as  any  lesion  is  present.  The  immediate  exciting 
causes  of  the  inflammation  are:  1.  In  the  great  majority  of  cases, 

i  habitual  constijjation,  diarrhoea,  or  other  digestive  disturbance 
(  induced  by  improperly  masticated  or  indigestible  food.    2.  Cold, 
I  or  injury  in  the  region  of  the  groin.    3.  The  formation  of  faecal 
]  concretion  or  the  lodgment  of  a  foreign  body  such  as  a  fruit  stone, 
,  2)in,  &c.    4.  Still  more  rarely  strangulation  of  the  appendix  in 
i  one  of  the  caecal  j^eritoneal  pouches.    5.  Tuberculous,  typhoid  and 
^  malignant  ulceration.    In  the  more  common  form  of  apjiendicitig 
attributable  to  digestive  disturbance  it  is  believed,  that,  in  consequence 
of  irregular  distension  of  the  ileum  and  caecum,  the  peritoneal  folds 
of  the  a2:)2:>endix  become  dragged  upori^  .causing  the  appendix«to 
become  still  further  twisted  and  bent,  and  its  .blood -supply,  which 
is  derived  from  the  single  vessel  in  the  concave  free  margin, of  its 
mesentery,  to  be  thus  seriously  interfered  wjth.    According  to  the 
amount  of  strangulation  thus  induced,  congestion,  swelling,  catar- 
rhal inflammation,  ulceration  or  gangrene  result.    The  Bacillus 
coli  communis  now  comes  into  play,  and  a  localized  peritonitis  is 
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set  up  about  the  appendix  and  ciocum.  This  may  terminate 
in  (1)  a  localized  abscess,  limited  by  the  adhesion  of  the  coils 
of  intestine  to  each  other;  (2)  a  retro-peritoneal  abscess,  and 
(3)  general  2)eritonitis. 

Several  varieties  of  appendicitis  are  described  :— (a)  The  catari'hal. 
In  this  the  mucous  membrane  is  greatly  swollen,  narrowing  the 
lumen  of  the  tube  in  one  or  more  situations,  whilst  the  parts  beyond 
may  become  greatly  distended  with  mucus,  or  muco-pus,  or  cal- 
careous concretions  may  form  in  it,  and  become  coated  with  ftiecal 
matter.  Pinally  the  distended  part  may  give  way,  producing  a 
localized  or  general  j^eritonitis  ; — {h)  The  gmu/renous.  In  this  form 
the  torsion  is  so  extreme  that  the  vascular  supj^ly  is  cut  off  and 
the  whole  or  irdvi  of  the  ai^pendix  passes  at  once  into  a  state  of 
gangrene,  and  sets  up  either  a  localized  abscess  or  diffuse  se^^tic 
peritonitis  ; — (c)  OUiterative  apperKl iritis.  In  this  form  the  lumen 
of  the  tube  becomes  constricted  in  several  situations,  and  finally 
the  whole  calibre  becomes  obliterated,  and  the  appendix  reduced  to 
a  fibrous  cord; — {d)  Recnrreid  or  relajjsiruj  ai:)pertdicitis.  In  this, 
attacks  of  acute  inflammation  occur  from  time  to  time,  with  intervals 
of  partial  or  com2:>lete  cessation  of  the  symjDtoms. 

9.  Mechanical  pbessxjiie  on  the  intestine  by  innocent  or 
malignant  growths,  hydatid  cysts,  enlarged  glands,  &c.,  may  occa- 
sionally give  rise  to  obstruction. 

10.  Congenital  MALFORMATION  of  the  intestine. — Amongst 
the  chief  of  these  may  be  mentioned  inipcrfoi'uto  anus,  deficiQiuiy,.of 
the  rectum,  absence  of  the  colon,  terniination  of  tlio  colon  in  the 
bladder,  &c.  Obstructions  from  such  and  like  causes  are  only  met 
with  in  the  infant  [see  Diseases  of  Eectum,  p.  672). 

11.  External  hernia. — All  forms  of  external  herniae  when 
strangulated,?  and  generally  when  incarcerated  or  inflamed,  are 
l)roductive  of  intestinal  obstruction  {see  Hernia,  p.  636). 

12.  Paralysis  of  the  muscular  coat  of  the  intestine 
{Ad.^namic_irdedij^^^  — Obstruction  sometimes  occurs 
solely  as  the  result  of  loss  of  power  in  the  muscular  coat  of  the 
intestine.  This  form  of  obstruction  may  be  due  to  the  excessive 
formation  of  gas  during  an  attack  of  dyspej^sia,  or  it  may  follow 
abdominal  section,  an  operation  for  strangulated  hernia,  or  operations 
on  the  rectum. 

Termination  of  intestimd  ohstrudiot. — Whatever  the  cause  of  the 
obstruction,  the  intestine  above  becomes  sooner  or  later  enormously 
distended  with  feecal  matter  (Fig.  308)  and  flatus,  and  if  the  obstruc- 
tion be  not  removed  the  case  will  end  fatally  from  exhaustion, 
peritonitis,  ulceration  or  rupture,  followed  by  collapse  and  i^eritonitis, 
or  septic  poisoning  by^  the  toxines  of  the  Bacillus  eoli  comraun  is 
{Coli  hacillosis).   When  rupture  occurs  it  is  usually  the  ctecum  that 
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becomes  most  distended  and  gives  way,  tlie  ruiiture  being  in  some 
cases  preceded  by  superficial  ulceration  {stercoral  ulcers). 

The  SYMPTOMS  of  intestinal  obstruction  vary  according  to  the 
pathological  conditions  upon  which  the  obstruction  depends.  The 
symxitoms  common  to  all  may  be  said  generally  to  be  pain,  vomiting, 
constipation,  and  more  or  less  distension  of  the  abdomen.  When 
the  ohstruction  occurs  suddenly,  and  is  attended  by  strangulation  of  a 
2)ortion  of  intestine,  as  in  1,  the  various  forms  of  constriction  i^ro- 
duced  by  bands ;  2,  a  portion  of  intestine  slipping  through  a  hole  in 
the  mesentery  or  omentum ;  3,  volvulus ;  and  4,  external  strangu- 
lated hernia,  the  symptoms  are  also  sudden  in  their  onset  and  acute 
in  their  course,  as  is  likewise  generally  the  case  when  they  dejiend 
upon  intussusception,  the  impaction  of  a  gall-stone  or  other  foreign 
bod}^,  the  sudden  accumulation  of  fteces  above  a  stricture,  appen- 
dicitis or  peri-typhlitis,  or  acute  enteritis  or  peritonitis.  Thus  the 2)ain 
is  severe  and  violent,  occurs  suddenly  in  a  person  in  previously  good 
health,  and  is  generally  referred  to  the  umbilicus,  i.e.,  about  the 
region  of  the  solar  plexus;  the  vomiting  comes  on  early,  and 
may  rapidly  become  f secal ;  the  constipation  is  complete  from  the 
first ;  flatus  will  not  i:>ass  by  the  aiuis ;  the  urine  may  be  scanty 
or  suppressed ;  there  is  frequently  hiccough  and  tympanites ;  the 
temperature  is  below  normal ;  the  j^ulse  raj)id  and  feeble ;  the  tongue 
is  coated  and  soon  becomes  dry  and  brown ;  the  face  is  2:>ale  and 
bathed  in  cold  sweat ;  the  collapse  increases  ;  and  the  patient  dies  of 
septic  poisoning.  When,  on  the  other  hand,  the  ohstruction  cames 
on  more  sloivly,  and  a  portion  of  the  intestine  is  ohstructed  rather  than 
strangulated,  as  from  (1)  progressive  stricture  of  the  rectum  or  colon  ; 
(2)  the  pressure  of  an  abdominal  or  pelvic  tumour;  (3)  the  gluing 
together  of  the  intestines  by  chronic  peritonitis  or  cancer ;  (4)  the 
gradual  accumulation  of  faeces,  due  to  habitual  constipation,  and 
(5)  chronic  intussusce|)tion  ;  the  symptoms  are  also  insidious  in 
their  onset  and  chronic  in  their  course.  Thus,  obscure  abdominal 
symptoms  may  have  existed  for  some  time.  The  pain  is  less  severe, 
more  diffused,  and  may  be  intermittent,  but  increases  with  the 
distension.  Vomiting  only  occurs  late  in  the  course  of  the  affec- 
tion, and  does  not  become  faecal  till  towards  the  last.  Constipation 
is  not  complete  at  first,  the  motions  may  be  scybalous,  and  there 
may  be  a  history  of  alternating  constipation  and  diarrhoea.  The 
distension  of  the  abdomen  is  gradual  and  is,  perhaps,  more  marked 
in  the  lumbar  and  epigastric  regions.  The  abdomen  appears  broad, 
and  coils  of  intestine  may  be  visible  owing  to  increased  peristalsis 
consequent  upon  hypertrophy  of  their  muscular  coat;  gurgling  sounds 
are  often  heard  in  the  abdomen.  The  urine  is  normal.  A  stricture 
may  perhaps  be  felt  in  the  rectum  by  the  finger,  or  in  the  sigmoid 
flexure  by  passing  the  hand,  or  a  tumour  may  be  discovered.  Col- 
lapse does  not  come  on  till  the  end.    Such,  broadly,  may  be  said  to 
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be  the  symptoms  attending  acute  and  chronic  intestinal  obstruction. 
But  it  must  not  be  forgotten  that  the  conditions  which  commonly 
give  rise  to  chronic  symptoms  may,  at  any  time,  suddenly  terminate 
in  complete  obstruction  and  strangulation,  when  the  symptoms  will 
at  once  become  acute.  Thus  a  slowly  contracting  stricture  ma}^ 
become  suddenly  obstructed  by  the  impaction  of  faeces,  or  by  a 
l^ortion  of  intestine  immediately  above  becoming  invaginated  into 
it ;  or  acute  peritonitis  may  suddenly  supervene,  owing  to  the 
giving  way  of  an  ulcerated  i^ortion  of  intestine  above  a  stricture,  &c. 

The  DIAGNOSIS  of  the  various  pathological  conditions  causing 
obstruction  or  strangulation  of  the  intestines,  though  sometimes 
comparatively  easy,  is  often  very  difficult,  or  even  impossible. 
Your  first  care,  when  called  to  a  patient  with  signs  of  acute 
abdominal  obstruction,  i.e.,  jmin,  vomiting,  constipation,  and  pos- 
sibly distension  of  the  abdomen,  should  be  to  exclude  external 
stimigulated  heiiiia,  not  merely  contenting  yourself  with  examin- 
ing the  femoral  and  inguinal  rings,  but  also  making  a  careful 
search  in  the  less  common  situations  of  hernia,  as  the  obturator 
foramen  and  sciatic  notch.    Shoidd  there  be  any  fulness,  or  the 
least  suspicion  of  strangulation  in  any  of  these  regions,  an  explo- 
ratory incision  should  be  made.    Having  satisfied  yourself  of  the 
absence  of  external  hernia,  you  should  next  carefully  examine  the 
abdomen  by  inspection,  palpation,  percussion,  and  auscTiltation  with 
the  phonendoscope,  and  explore  the  rectum  and  vagina  with  the 
finger  ;  whilst  the  former  canal  may,  in  some  instances,  be  further 
examined  by  carefully  passing  a  long  enema-tube  or  even  by  intro- 
ducing the  whole  hand.    At  times  something  may  be  learnt  by 
cautiously  inflating  the  colon  with  hydrogen  gas  or  air,  or  by  slowly 
distending  it  by  the  fountain  syringe  with  fluid,  the  patient  being  in 
the  gonu-pectoral  jxjsition.    Senn  has  shown  that  gas  will  pass  the 
ileo-cjiecal  valve,  causing,  as  it  does  so,  a  distinct  rushing  sound,  with 
diminution  of  pressure  as  indicated  by  the  mercurial  manoineter 
attached  to  the  inflating  rubber-bag.    If  there  is  no  obstruction  the 
gas  can  be  forced  through  the  whole  intestine  and  out  at  the  mouth. 
Should  (rt)  a  hernia  be  discovered  exhibiting  well-marked  local  signs 
of  strangulation;  or  (h)  a  distinct  tumour  be  detected  in  the  abdomen 
or  pelvis ;  or  (c)  on  introducing  the  finger  into  the  rectum  a  stricture' 
be  felt ;  or  (d)  the  bowel  be  found  loaded  with  hardened  fa?ces ; 
or  (e)  blood  and  slime  escape  from  the  anus  and  a  sausage- shaj^ed 
tumour  be  detected  in  the  abdomen  or  rectum;  or  (/)  a  localized  and 
tender  swelling  be  discovered  in  the  right  iliac  fossa,  the  diagnosis 
of  (a)  strangulated  hernia,  (&)  a  new  growth  obstructing  the  bowel, 
(r)  stricture  of  the  rectum,  {d)  impaction  of  hardened  fa3ces,  (e)  intus- 
susception, and  (/)  appendicitis  or  peii- typhlitis  respectively  can  be 
readily  made.    Ijut  when,  on  the  other  hand,  the  hernial  rings  are 
found  free,  the  rectum  empty,  and  nothing  can  bo  felt  in  the  abdomen, 
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the  difficulty  of  localizing  the  cause  of  the  obstruction  is  great,  and 
even  after  the  most  careful  examination  and  thoughtful  consideration 
of  the  symptoms  it  may  only  be  possible  to  arrive  at  an  approximate 
guess  as  to  the  nature  of  the  case .  Thus ,  if  the  sy mj^toms  are  acute ,  the 
obstruction  will  probably  be  due  to  some  form  of  internal  strangu- 
lation or  to  a  volvulus ;  but  it  must  not  be  lost  sight  of  that  it  may 
be  due  to  appendicitis  or  peri-typhlitis,  acute  enteritis  or  peritonitis, 
or  possibly  to  the  imj)action  of  a  gall-stone.  If  the  symj^toms  are 
chronic  it  may  be  due  to  stricture  in  the  upper  part  of  the  rectum 
or  lower  part  of  the  colon,  malignant  disease  of  the  omentum  or 
intestine,  or  chronic  peritonitis.  If  acute  symptoms  have  been 
engrafted  on  chronic,  it  may  then  be  caused  by  the  im^Daction  of 
freces  above  a  stricture,  peritonitis  following  perforation  above  a 
stricture,  or  the  giving  way  of  a  distended  vermiform  appendix' 
or  the  rupture  of  a  peri-tyi^hlitic  abscess.  Although  it  may  be 
impossible  to  make  a  diagnosis,  the  following  considerations  may 
help  us.  Thus,  if  the  onset  of  the  symptoms  is  sudden  and  the 
patient  is  an  infant  or  a  young  child,  the  cause  of  the  obstruction 
will  probably  be  intussusception  or  peritonitis.  If  the  patient  is 
elderly  or  middle-aged,  and  the  symptoms  are  chronic,  malignant 
stricture  or  impaction  of  faeces  is  the  most  i:)robable  cause.  In 
middle  age  intussusception  is  rare.  The  tendency  to  vomit  is  in 
proportion  to  the  nearness  of  the  obstruction  to  the  stomach,  the 
tightness  of  the  constriction,  and  the  j^ersistence  with  wliich  food  or 
fluid  has  been  taken  by  the  mouth.  Early  vomiting  imi)lios  tight- 
ness of  the  stricture;  violent  retching  or  bile-vomiting  points  to 
gall-stones;  fpecal  vomiting  only  occurs  when  the  obstruction  is 
moderately  low  down.  Vomiting  may  be  absent  in  obstruction  of 
the  colon  or  rectum.  Finally,  if  peristalsis  is  visible,,  the  _case_is 
almost  certainly  not  one  of  acute  peiitonitis. 

1.  In  imjmcted  fwces  there  may  be  a  history  of  previous  constij^a- 
tion,  the  rectum  will  probably  be  found  distended,  or  faeces  will  be 
passed  on  the  use  of  enemata.  A  swelling  may  be  felt  through  the 
abdominal  parietes,  and  if  so  will  be  soft,  and  can  jDerhaps  be 
indented  with  the  fingers.  In  obstriicMon  from  gall-stones,  there 
^iia}^  be  pain  in  the  region  of  the  gall-bladder,  ^^erhaps  jaundice; 
gall-stones  may  have  passed,  or  similar  attacks  have  been  pre- 
viously suffered  from,  and  the  bowels  may  have  acted  irregularl5\ 
The  vomiting  is  gastric  or  bilious,  and  is  attended  with  violent 
retching.  If  the  obstruction  is  due  to  a  foreign  Imly  there  will 
probably  be  a  history  of  one  having  been  swallowed,  and  it  might 
possibly  be  detected  by  the  x  rays. 

2.  In  internal  strangulation  the  attack  is  very  sudden,  and  is 
probably  attributed  to  a  strain;  the  j^ain  is  intense,  and  is  referred  to 
one  spot,  or  to  the  umbilicus;  vomiting  comes  on  early  and  gives  no 
relief ;  the  constipation  is  sudden ;  there  is  no  desire  to  defjBcate ; 
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the  urine  is  scanty ;  there  is  no  visible  peristalsis ;  no  tumour  can 
be  felt ;  there  is  no  haemorrhage  from  the  bowel,  and  no  tenesmus ; 
the  abdominal  walls  are  not  tense.  There  is  probably  a  history  of 
some  affection  which  might  produce  bands  of  adhesions,  as  peri- 
tonitis, typhoid  fever,  or  a  former  hernia ;  or  there  may  have  been 
i:>revious  attacks  of  abdominal  obstruction  with  intervals  of  perfect 
health. 

3.  In  vojvulas,  the  signs  are  similar  to  the  foregoing,  but  if 
anything  still  more  severe.  ]\ieteoiism  comes  on  early  and  is  well 
marked.  The  patient  is  probahly  over  forty  years  of  age,  and  has 
suffered  from  constipation.  The  sigmoid  flexure  may  be  visible. 
There  may  be  some  tenesmus,  and  the  vomiting  may  relieve  for  a 
time. 

4.  In  infns>iii^r<'i)11<>ii,  when  acute,  there  is  a  discharge  of  mucus 
and  l)loo(l  from  th(^  anus  with  usually  marked  tenesmus;  the  2)aiii 
is  intermittent ;  the  abdomen  is  not  much  distended  ;  meteorism  is 
absent ;  the  abdominal  parietes  are  usually  lax,  and  through  them  a 
sausii^e^i^sha^ed.  tumour,  doughy  to  the  feel,  hardening  on  liandling, 
and  perhaps  changing  its  position  from  time  to  time,  may  sometimes 
be  detected ;  and  the  invaginated  bowel  can  possibly  be  felt  in  the 
roctrini.  In  the  ileo-c^ecal  form  the  resistance  in  the  right  iliac  fossa 
may  be  decreased  {siyne  de  Dance).  Collapse  soon  ensues.  When 
rJrrouic,  there  may  have  been  attacks  of  localized  pain  lasting  for 
months  before  strangulation  occurs,  the  patient  having  been  in 
good  health  in  the  intervals.  There  is  straining  and  tenesmus  ;  the 
constipation  is  not  complete ;  vomiting  is  absent  or  intermittent ; 
the  distension  is  not  marked ;  and  collapse  does  not  come  on  till  the 
end.  The  tumour  will  have  characters  similar  to  those  mentioned 
above. 

5.  In  stricture  the  patient  is  usually  old  or  middle-aged;  the 
symptoms  come  on  very  insidiously ;  there  are  alternate  attacks 
of  constipation  and  diarrha-a ;  the  constipation  gradually  becomes 
more  and  more  pronounced ;  the  motions  are  jDrobably  lumji}' 
[sci/halous),  pipe-like,  or  flattened;  dj-spepsia  is  complained  of; 
the  pain  is  diffused  and  depends  upon  the  distension  of  the 
abdomen;  the  distension  comes  on  slowly,  and  is  greatest  in  the 
flanks ;  peristalsis  is  visible  ;  the  urine  is  copious  ;  the  pulse  quiet ; 
and  vomiting  only  occurs  late  in  the  case.  Having  diagnosed  the 
case  as  one  of  stricture,  the  next  point  to  determine  is  whether  it 
is  situated  in  the  sigmoid  flexure  or  rectum,  and  consequently  that 
opening  the  sigmoid  flexure  in  the  left  groin  or  the  descending 
colon  in  the  left  loin,  will  be  well  above  the  stricture ;  or  whether 
it  is  situated  in  the  descending,  transverse,  or  ascending  colon,  so 
as  to  necessitate  the  opening  of  the  ascending  colon  or  csecum. 
To  begin  with,  it  should  be  remembered  that  stricture  is  most 
common  in  the  sigmoid  flexure  and  rectum,  next  in  the  colon,  then 
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in  the  caecum,  and  is  very  rare  in  the  small  intestine ;  indeed  it  is 
so  rare  in  the  two  latter  situations,  that  when  its  exact  position  is 
not  known,  it  is  generally  safe  to  assume  that  right  colotomy  or 
typhlotomy  will  suffice.  Again,  if  the  stricture  is  in  the  rectum 
or  sigmoid  flexure,  the  distension  will  be  equal  on  the  two  sides  ; 
when  in  the  descending  or  transverse  colon,  gi-eater  on  the  right 
than  on  the  left  side.  The  amount  of  distension  on  the  two  sides 
may  be  more  accurately  estimated  by  the  cyrtometer  than  by  mere 
inspection  and  palpation.  If  a  clyster-pipe  will  pass  for  some 
distance,  say  a  foot  or  so,  and  a  large  quantity  of  fluid  can  be  in- 
jected, the  stricture  is  probably  high  up  ;  but  too  much  importance 
must  not  be  attached  to  this  sign,  as  the  clyster-pipe  may  have 
bent  upon  itself  and  the  rectum  and  sigmoid  flexure  are  often  very 
capacious.  Further,  something  may  at  times  be  learnt  by  auscult- 
ing  the  colon,  especially  with  the  aid  of  the  phonendoscope  whilst 
the  injection  is  being  given,  and  by  passing  the  whole  hand  into 
the  rectum.  The  detection  of  a  tumour  in  any  part  of  the  colon 
or  cpecum  will,  of  course,  set  the  diagnosis  at  rest. 

6.  In  contractions  there  is  pain  of  a  paroxysmal  nature,  of  short 
duration  and  of  frequent  occurrence  ;  peristalsis  may  not  be  visible 
on  account  of  the  matting  together  of  the  intestines,  but  gurglings 
may  be  heard.  There  is  no  vomiting  or  distension  except  during 
the  attacks  of  pain.  Constipation  is  not  complete ;  defaecation  is 
painless ;  the  motions  are  not  compressed  or  pipe -like  as  they  may 
be  in  stricture  ;  and  there  is  no  distension  in  the  flanks.  The  symp- 
toms may  at  any  time  suddenly  become  acute. 

7.  Jji  acute  peritonitis  the  abdomen  is  distended  from  the  first, 
hard,  and  board-like ;  peristalsis  is  not  visible  ;  the  pain  is  great 
and  increased  on  the  least  pressure  ;  the  pulse  is  small  and  wiry  ; 
the  temperature  may  or  may  not  be  raised.  (See  Peritonitis,  p.  395. ) 
There  will  probably  be  a  history  of  previous  attacks  of  appendicitis 
or  peri-typhlitis,  or  signs  of  gastric  ulcer,  or  the  patient  is  sufl'ering 
from  typhoid  fever  or  has  had  uterine  or  ovarian  troubles,  &c. 

S.  In  appendicitis  or  pjeri -typhlitis  the  symptoms  may  set  in 
gradually,  but  more  often  begin  with  an  attack  of  acute  pain, 
especially  in  the  gangrenous  variety.  The  pain  is  at  first  diffused 
over  the  abdomen  or  referred  to  the  umbilicus,  but  soon  becomes 
localized,  more  or  less,  to  the  region  of  the  caecum.  The  tongue 
becomes  fm-red,  later  dry,  the  appetite  lost,  the  bowels  confined, 
and  the  temperature  raised.  In  acute  cases  there  may  be  nausea 
or  even  vomiting,  and  in  the  gangrenous  variety  more  or  less 
collapse,  and  signs  of  acute  difl'use  peritonitis.  The  abdomen 
becomes  distended.  At  first  there  is  increased  resistance  and  tender- 
ness in  the  right  iliac  fossa,  whilst  later  a  distinct  swelling  may  be 
felt  extending  inwards  towards  the  middle  line  upwards  to  about 
the  level  of  the  umbilicus  and  more  or  less  backwards  into  the  loiu. 
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Still  later,  fluctuation  in  tlie  swelling  may  be  detected.  The  tender- 
ness is  often  most  marked  at  a  spot  two  inches  from  the  anterior 
superior  spine  of  the  ilium,  on  a  line  between  that  spine  and  the  um- 
bilicus [McBurrieijs  point),  i.e.,  over  the  situation  of  the  appendix. 
There  is  probably  a  history  of  constipation  or  irregular  action  of 
the  bowels,  or  of  one  or  more  previous  attacks  of  a  similar  nature. 

9.  In  mechaniml  pressure  on  the  intestines  by  new  growths,  cysts, 
enlarged  glands,  &c.,  a  tumour  will  probably  be  discovered  on  pal- 
pation of  the  abdomen  or  by  the  finger  in  the  rectum  or  vagina. 

10  and  11.  The  diagnosis  of  congenital  malformation  of  the  rectum 
and  external  liernia  are  given  under  these  heads  respectively. 

12.  In  obstruction  due  to  paralysis  of  the  muscular  coat  of  the 
intestine,  the  most  prominent  sign  is  perhaps  tympanites,  which,  as 
a  rule,  extends  over  all  the  abdomen.  There  is  also  constipation, 
inability  to  pass  flatus,  and,  frequently,  vomiting,  which,  in  extreme 
cases,  may  become  fiscal,  and  restlessness  and  pain  from  the 
abdominal  distension.  The  presence  of  general  tympanites,  and  the 
absence  of  signs  of  organic  obstruction,  and  especially  of  peri- 
staltic movements  are  the  points  to  be  chiefly  relied  on.  In  this  form 
of  obstruction  the  symi)toms  may  so  closely  resemble  those  due  to 
mechanical  causes  that  the  abdomen  has  frequently  been  opened  in 
the  belief  that  such  existed. 

Treatment. — Supposing  any  of  the  above  conditions  to  have 
been  diagnosed  with  tolerable  certainty,  the  indications  for  treat- 
ment will  be  clear  (see  below).    Where  no  diagnosis,  however,  can 
be  made,  the  treatment  may  at  first  be  expectant,  but  no  long 
delay  is  admissible  if  surgery  is  to  have  a  fair  chance  of  saving  the 
patient.    Thus  in  acute  cases,  nothing  whatever  should  be  given  by 
the  mouth,  not  even  ice  to  suck,  and  subcutaneous  injections  of 
morphia  should  be  entirely  withheld  since  the  relief  the}^  give  is 
only  deceptive,  and  valuable  time  is  thus  lost.    When  the  patient 
is  much  collapsed  he  should  have  an  enema  of  brandy  (jj)  and 
milk  ( 5  iij),  and  be  well  wrapped  up  in  hot  blankets,  and  surrounded 
by  hot  bottles.    The  surgeon  will  now  do  well  to  follow  the  advice 
of  Mr.  Greig  Smith,  namely,  to  sit^by  the  patient  for  half-an-hour 
or  so.    "As  the  shock  passes  off,"  says  that  surgeon,  "the  natural  i 
evolution  of  special  signs  comes   on.     These  are  carefully  and  ( 
patiently  observed  by  sight,  touch,  and  hearing,  and  their  inter-  ' 
pretation  is  the  diagnosis.     Eut  their  evolution  being  slow  and 
complex,  and  their  meaning  often  obscure,  he  must  wait  while  they  ! 
repeat  themselves  again  and  again,  and  not  leave  the  patient's  side ) 
till  solid  reasons  have  been  found  for  a  definite  line  of  treatment."  ^ 
Having  arrived  at  a  diagnosis,  or  a  sufficiently  approximate  dia- 
gnosis, the  surgeon  may  now  proceed  to  deal  with  the  case  as  set 
forth  in  the  special  sections  on  the  subject,  but  if  the  diagnosis  still 
remains  doubtful,  and  the  patient's  condition  continues  such  that 
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he  would  i^robably  not  bear  the  shock  attending  exploration,  a 
small  incision  may  be  made  through  the  abdominal  wall,  and  the 
first  piece  of  distended  intestine  that  presents  secured  to  the  edges 
of  the  wound,  and  o-pened  (h'/tfcrotoini/).  Later,  when  the  disten- 
sion has  been  relieved,  and  the  patient's  condition  has  im2:)roved, 
means  may  be  taken  for  dealing  radically  with  the  cause  of  the 
obstruction.  In  chronic  cases,  the  diet  should  be  restricted,  only 
small  quantities  of  the  most  digestible  food  being  given  at  a  time, 
and  as  soon  as  a  diagnosis  can  be  made,  measures  should  of  course 
be  taken  for  relieving,  if  practicable,  the  obstruction. 

1.  In  impacted  femes  when  medical  means  and  enemata  have 
failed,  the  rectum  may  require  clearing  with  a  scoop  or  other  suit- 
able instrument.  In  obstruction  from  impacted  f/aU-stones  or  other 
foreign  bodies,  after  the  usual  remedies  have  been  unsuccessful, 
the  abdomen  may  be  opened,  and  the  gall-stone  or  foreign  body 
removed  through  an  incision  in  the  intestine,  or  else  made  to  pass 
by  gentle  manipulation  through  the  ileo-csecal  valve.  The  incision 
shoiild  be  made  in  the  longitudinal  axis  of  the  gut,  opj^osite  the 
attachment  of  the  mesentery,  not  over  the  impacted  body,  where 
the  coats  may  be  daniag<'(b  but  a  few  inches  higher  up.  The 
gall-stone  or  other  body  may  then  be  removed,  breaking  it  first  if 
necessary,  and  the  wound  be  afterwards  united  by  Halsted's  or 
Lembert's  suture.  Or  should  the  walls  of  the  gut  be  softened  by 
ulceration,  a  jjortion  of  the  intestine  may  be  resected,  and  the  con- 
tinuity of  the  tube  restored  by  one  of  the  methods  of  enterorrhaj^hy 
described  at  p.  383.  An  impacted  gall-stone  may  sometimes  be 
broken  up  with  a  needle  without  opening  the  intestine. 

2.  In  internal  strangulation,  abdominal  section  is  the  only  pro- 
cedure of  any  avail,  and  ought,  like  herniotomy,  to  be  undertaken 
early  and  not  merely  as  a  last  resource  (see  Laparotomy). 

3.  In  volinihis  of  the  sigmoid  flexure,  insufiiation  with  air  or 
hydrogen,  or  a  large  enema  will  at  times  succeed  in  untwisting  the 
intestine.  If  these  means  fail  no  time  should  be  lost  in  opening  the 
abdomen  (see  Laparotomy).  If  there  is  a  great  distension,  Treves 
advises  that  the  inflated  coil  should  be  punctured  through  the 
abdominal  parietes. 

4.  In  intussusception,  when  acute,  copious  injections  of  warm 
water  to  empty  the  lower  bowel,  followed  by  insufflation  of  air  or 
hydrogen,  with  the  patient  inverted  and  thoroughly  relaxed  under 
chloroform,  will  often  succeed  in  the  early  stages,  and  should  be 
given  a  fair  trial.  In  the  meantime  opium  may  be  given  in  doses 
suitable  to  the  age  of  the  patient,  food  withheld,  and  the  stomach 
emptied  by  an  emetic  or  irrigated  with  warm  water.  These  means 
failing,  laparotomy  must  be  performed  (see  Ljciparotomy).  If  the 
signs  of  strangulation  are  well  marked,  too  much  time  should  not 
be  lost  in  trying  injections  and  insufflation,  lest  the  bowel  become 
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so  damaged  or  the  intussuscep/^r//?  so  adherent  to  the  intussuscip?>;?.s 
as  to  render  the  prospect  of  success  hopeless.  Indeed,  I  have  come 
to  the  conclusion  that  unless  laparotomy  for  intussusception  in  an 
infant  is  undertaken  within  twenty-four  to  thirty- six  hours  from 
the  onset  of  the  symptoms,  reduction  will  be  found  next  to  impos- 
sible without  so  injuring  the  intestine  as  to  render  a  fatal  result 
almost  inevitable.  In  infants  intussusception,  unless  relieved  by 
injections,  inflations,  &c.,  or  by  early  operative  means,  may  be  said 
to  be  almost  invariably  fatal.  In  chronic  cases,  although  there  is 
less  need  for  early  operative  interference  than  in  acute,  as  the  bowel 
may  remain  incarcerated  for  some  time  before  becoming  strangu- 
lated, it  should  not  be  delayed  too  long,  lest  the  intussuscepted 
portion  become  adherent  to  the  sheath.  Should  it  aj)pear  probable 
that  this  has  already  happened,  two  courses  are  open  :  either  to 
open  the  abdomen,  or  to  keep  the  patient  under  the  influence  of 
opium  in  the  hope  that  the  intiissusceptum  may  slough  off  and  be 
passed  ])er  anurn.  In  exceptional  cases  of  intussusception  of  the 
sigmoid  flexure  the  mass  may  be  drawn  out  of  the  anus,  the  gut 
above  and  below  united  by  sutures,  the  intussuscep^^p/??-  cut  away, 
and  the  united  gut  reduced. 

5.  For  stricture  of  the  Jcm/e  intestine,  left  inguinal  colotomy  should 
be  performed  when  the  obstruction  is  in  the  rectum  or  lower  part 
of  the  sigmoid  flexure,  and  typhlotomy  when  in  the  transverse 
or  descending  colon.  Should  the  strictured  portion  be  readily 
reached  in  performing  the  operation,  it  may,  if  the  disease  is 
localized,  be  cut  out  {colectomy,  tijphlectomy),  and  the  bowel  secured 
to  the  wound,  or  better,  the  two  portions  of  bowel  united.  In 
stricture  of  the  smcdl  intestine,  enterotomy  may  be  performed  as  a 
palliative,  or,  under  suitable  conditions,  enterectomy  with  union  of 
the  intestines  by  one  of  the  methods  already  described. 

(3.  In  contractions,  where  the  intestines  are  matted  together  by 
chronic  peritonitis  or  cancer,  when  medical  means  have  failed,  ente- 
rotomy ma}^  prove  of  temporary  benefit  by  relieving  the  distension. 

7.  The  treatment  oi  acute  peritonitis  is  given  at  p.  897. 

8.  In  Appendicitis,  Perityphlitis,  and  Typdilitis,  widely  different 
views  are  held  as  to  the  best  course  to  pursue.  Some  hold  that  there 
is  no  medical  treatment  for  appendicitis,  and  advise  operation  in 
every  case.  Others  would  restrict  surgical  interference  to  those 
cases  in  which  an  abscess  has  formed  or  diffuse  peritonitis  has  been 
sot  up.  There  is  no  doubt  something  to  be  said  in  favour  of  early 
operation  in  every  case,  for  as  Morris  of  New  York  puts  it,  "the 
iffocted  appendix  is  a  caj)  which  sometimes  snaps,  sometimes  flashes, 
md  sometimes  causes  an  explosion,  and  none^  of  us  can  tell  in 
idvance  what  is  going  to  happen."  Seeing,  however,  that  some 
70%  of  the  cases  recover  spontaneously,  and  if  the  digestive  dis- 
turbance is  corrected  may  have  no  further  trouble,  the  majority  of 
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surgeons  employ  medical  treatment  before  resorting  to  the  knife. 
Thus  the  patient  should  be  placed  at  absolute  rest  on  his  back,  the 
diet  restricted  to  milk,  the  bowel  cleared  by  an  enema,  and  hot 
belladonna  fomentations  or  a  few  leeches  applied  over  the  region  of 
the  ceecum.  Some  give  a  little  opium  or  morj)hia  if  the  pain  is 
excessive ;  others  withhold  opium  altogether  and  insist  on  the 
advantage  of  clearing  the  bowel  in  the  early  stages  by  small  doses 
of  Epsom  salts  or  calomel.  In  the  gangrenous  form  and  when 
perforation  has  occurred,  all  are  agreed  that  the  sooner  the  abdomen 
is  opened  and  washed  out,  the  better  the  chances  of  success.  Should 
the  inflammation  terminate  in  suppiu'ation  and  an  abscess  form,  it 
should  be  opened  and  drained ;  but  no  attempt  should  be  made  Jo 
find  the  a23j)endix,  nor  should  the  abscess  be  explored  with  the  finger, 
flushed  out  or  scraped,  as  such  procedures  only  tend  to  break  down  the 
adhesions  cutting  off  the  general  peritoneal  cavity,  and  expose  the 
j^atient  to  the  risk  of  general  sej^tic  peritonitis.  Should  such  an 
abscess,  however,  have  burst  into  the  general  peritoneal  cavity,  the 
peritoneum  should  be  washed  out  and  a  glass  drainage  tube,  or 
better,  a  gauze  drain,  left  in  the  wound.  The  appendix,  if  found 
inflamed,  plugged  with  a  foreign  body,  ulcerated,  or  gangrenous, 
should  be  amputated,  and  the  stump  sutured  by  Lembert's  method. 
In  relapsing  or  recAirring  a2)pcndic!f/is,  if  careful  attention  to  the 
digestion  fails,  the  question  of  removing  the  apj)endix  after  an  acute 
attack  has  subsided  may  be  raised.  The  chief  indications  for  this 
measure  are  (a)  incapacity  of  the  patient  owing  to  the  frequency 
of  the  attacks,  (/>)  increasing  severity  of  the  attacks,  (c)  extreme 
severity  of  last  attack,  and((i)  signs  of  local  suppuration  about  the 
appendix.  The  incision  should  be  made  about  two  inches  from  the 
anterior  superior  spine  of  the  ilium  at  right  angles  to  a  line  drawn 
from  the  iliac  spine  to  the  umbilicus,  or  over  the  appendix  if  this 
structui-e,  as  is  often  the  case  when  swollen  and  thickened,  can  be 
felt.  The  anterior  muscular  band  of  the  caecum  is  at  times  a  good 
guide  to  the  appendix.  Adhesions  having  been  carefully  separated, 
and  the  appendix  exposed,  a  circular  incision  should  be  made 
through  its  peritoneal  coat  about  half  an  inch  from  its  junction  with 
the  cfecum,  the  peritoneal  coat  reflected  like  a  cuff,  the  remaining 
coats  surrounded  by  a  ligature,  the  appendix  cut  away,  the  surface 
of  the  stump  disinfected  by  a  di'op  of  pure  carbolic  acid,  and  the 
reflected  peritoneal  coat  sutured  over  it  by  Lembert's  stitch.  If 
extensive  adhesions  have  formed,  the  operation  is  one  of  great 
difficulty  and  should  not  be  lightly  undertaken. 

9.  In  obstruction  from  mechanical  pressure  measures  must  be 
taken,  if  practicable,  to  deal  with  the  cause,  as  by  the  removal  of  a 
malignant  or  innocent  tumour  or  enlarged  glands,  the  draining  or 
enucleating  of  an  hydatid  cyst,  &c. 

10  and  11.  The  treatment  of  congenital  malformations  of  the  intestine 
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and  external  hernkt  is  given  under  Diseases  of  tlie  Eectnm  (p.  (372) 
and  Hernia  (p.  636). 

12.  In  obstruction  due  to  paralysis  of  the  muscular  coat  a  rectal 
tube  should  be  passed  to  let  the  flatus  escape  and  so  allow  the 
muscular  coat  to  regain  its  tone. 

Laparotomy,  abdominal  section,  or  opening  the  abdomen,  is 
an  operation  that  may  be  required  for  the  purpose  of  exjjloration 
in  doubtful  cases  of  intestinal  obstruction,  or  for  the  relief  of 
volvulus,  strangulation  of  the  intestines 
by  bands  or  diverticula,  intussusception, 
reduction  of  hernia  en  masses  &c.  The 
room  should  be  at  a  temperature  be- 
tween 70°  and  80°  Fahr. ,  and  the  patient, 
with  the  limbs  wrapped  in  cotton -wool 
bandages,  j^laced  on  a  rubber  bed  filled 
with  hot  water.  The  greatest  care 
should  be  taken  that  nothing  septic 
comes  in  contact  with  the  wound  or 
peritoneal  cavity.  The  stomach  may 
be  irrigated  with  warm  water  l)of()i'o 
giving  the  antesthetic.  This  i)rovents 
vomiting,  and  may  remove  some  of  the 
contents  of  the  upper  part  of  the  in- 
testine and  relieve  distension.  Some 
surgeons  give  a  hypodermic  injection 

,  of  i^gth  of  a  grain  of  atropine,  and  a 

\  rectal  enema  of  brandy  to  increase  the 
heart's  action.  Having  previously 
thoroughly  cleansed  the  skin  with  soap 
and  water,  removed  grease  with  ether 
or  turpentine,  and  afterwards  well 
sponged  it  with  carbolic  lotion  (1  in  20) 
or  perchloride  of  mercury  lotion  (1  in 
oOO),  make  an  incision  in  the  middle 
line  of  the  abdomen,  midway  between  the  pubes  and  umbilicus 
(Fig.  305,  a),  and  having  rapidly  exposed  the  peritoneum  and  stopped 
all  haemorrhage,  carefully  open  the  j^eritoneal  cavity  on  a  director, 
or  with  scissors  jn'otected  by  the  finger.  In  cleansing  the  abdomen 
great  care  should  be  taken  to  thoroughly  disinfect  the  umbilicus, 
and  the  pubic  hair  should  be  shaved  off.  Some  surgeons  advise 
that  the  incision  should  be  limited,  and  only  long  enough  to  at  first 
admit  one  or  two  fingers.  I  prefer,  myself,  for  the  purpose  of  saving 
time,  to  make  it  long  enough  to  at  once  admit  the  whole  hand  if 
found  necessary.  If  a  distended  loop  j^resents  in  the  wound  the 
obstruction  is  probably  in  the  large  or  lower  portion  of  the  small 
intestine  ;  if  this  loop  contains  fluid,  fa3ces,  or  gas,  it  is  probably 


Fig.  305. — Lines  of  incision  in 
certain  operations  on  the 
abdomen.  a.  Laparotomy, 
Ovariotomy,  b.  Supra-pubic 
cystotomy,  c.  Ligature  of 
external  iliac  artery.  d. 
Inguinal  colotomy.  e.  Gas- 
trostomy, f.  Cholecysto- 
tomy. 
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near  the  obstruction  ;  if  only  gas  some  distance  off.  Pass  one  or 
two  fingers  or  the  whole  hand  into  the  abdominal  cavity  and  first 
explore  the  hernial  rings  from  within,  and  if  these  are  free  the 
region  of  the  CcBcnm,  taking  care  to  j)reyent  the  intestines  from 
protruding  by  placing  over  them  a  warm  flat  aseptic  sponge.  If 
the  CEecum  is  found  distended,  the  obstruction  must  be  in  the  large 
intestine.  Carry  your  fingers  or  hand,  therefore,  along  the  course 
of  the  colon  until  the  obstruction  is  met  with.  If,  on  the  other 
hand,  the  csecum  is  empty,  the  obstruction  must  be  in  the  small 
intestine.  Pass  your  fingers  or  hand  in  this  case  into  the  pelvis, 
and  search  for  an  empty  loop  of  intestine  below  the  obstruction 
and  follow  the  intestine  by  passing  it  through  the  fingers  piece 
by  piece  till  the  obstruction  is  discovered.    If  after  a  search  of 

some  minutes  the  obstruction  is  not 
found,  enlarge  the  wound  and  allow 
the  intestines   to   prolapse,  keeping 
them  warm  by  the  continual  application 
of  aseptic  gauze  wrung   out  of  hot 
water.    When  the  intestines  are  much 
distended  Mr.  Grreig  Smith  advises  that 
the  distended  loop  should  be  drawn 
into  the   wound,  punctured  with  a 
S2)ciicor  AVells  ascites  needle  connected 
with  an  aspirator  bottle,  the  distension 
relieved,  and  the  little  wound  sutured, 
the  surgeon  waiting  for  hours  at  the 
bedside  if  necessary,  and  aspirating 
occasionally  till  the  distension  is  re- 
lieved.   The  gut  in  the  meantime  may 
be  kept  in  contact  with  the  wound  by 
an  aseptic  skewer  passed  under  it  through  the  mesentery.  In 
draining  the  bowel  a  Paul's  tube  (Fig.  306)  may  be  used.  The 
gut  having  been  drawn  into  the  wound  and  packed  round  with 
aseptic  gauze,  an  incision  large  enough  to  admit  the  tube  should  be 
made,  the  tube  (previously  plugged  with  wool)  inserted,  and  fixed 
by  a  ligature  passed  round  the  flange.    The  >iug  of  wool  is  then 
removed  and  rubber  tubing  fixed  to  "the  distal  end  of  the  tube  to 
convey  away  the  faeces.    After  the  distension  is  relieved  the  ease 
must  be  treated  as  circumstances  suggest. 

(a)  If  a  loop  of  intestine  is  found  strangulated  in  one  of  the 
hernial  rings,  or  in  a  hole  in  the  mesentery,  it  must  be  released 
from  within  the  abdomen,  dividing  any  stricture  if  necessary. 
(/>)  If  a  volvulus  is  discovered  an  attempt  must  be  made  to  untwist 
it,  and  as  a  pro j)hy lactic  against  retwisting,  the  iiioscntory  may  be 
shortened  by  folding  it  upon  itself  parallel  to  the  intestine  and 
fixing  it  with  sutures.  If  the  volvulus  cannot  be  reduced,  the  contents 


Fig.  306. — Paul's  glass  tubes 
for  draining  the  intestine. 
The  end  with  the  double 
flange  is  inserted  and  tied  in 
the  gut.    (After  Paul.) 
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may  be  let  out,  the  wound  sutured,  and  another  attempt  made. 
This  failing,  the  volvulus  may  be  excised  and  the  intestine  restored 
by  one  of  the  methods  of  enterorrhaphy  (p.  383).  If  the  patient 
is  too  collapsed  to  admit  of  excision,  the  volvulus  may  be  left  and 
the  intestine  short-circuited  by  means  of  a  Murphy's  button  or  by 
one  of  the  other  methods  described  at  p.  390.  If  gangrene  has 
occurred,  the  volvulus  must  be  excised  and  cii'cular  enterorrhaphy 
or  lateral  approximation  performed,  (c)  If  a  hand  is  met  with  it 
must  be  divided,  [d)  If  a  large  diverticulam  is  the  cause  of  the 
obstruction  it  must  be  cut  across  and  the  bowel  end  closed  by 
Ilalsted's  or  Lembert's  suture,  (e)  If  a  small  diverticidum  is  pro- 
ducing the  constriction  it  must  be  severed  and  the  two  ends  liga- 
tured. Should  the  intestine  give  way  in  dividing  the  obstructing 
band,  &c.,  or  have  already  given  way — if  the  perforation  is  small 
and  the  coats  are  in  a  fairly  healthy  condition,  the  wound  in  the 
intestine  may  be  closed  by  sutures  in  the  way  described  under 
Wounds  of  the  Intestine.  But  if  the  coats  are  in  an  inflamed  or 
sloughy  condition,  or  gangrenous,  the  diseased  portion  may  be 
excised,  and  the  upper  and  lower  portions  of  the  intestine  united 
in  one  or  other  of  the  ways  already  mentioned  (p.  383).  Only 
when  the  patient  is  much  collapsed  should  the  ends  of  the  bowel 
be  fixed  to  the  external  wound  and  an  artificial  anus  made.  Before 
uniting  the  intestine,  however,  it  may  be  well  in  some  cases  to  fix 
the  intestine  temporarily  in  the  wound  and  let  the  contents  of  the 
distended  portion  drain  away  for  several  hom\s  or  even  days. 
(/)  If  an  iritussHsce^Mon  is  discovered,  first  squeeze  out  some  of 
the  inflammatory  oedema  by  steady  uninterrupted  manual  com- 
pression with  an  aseptic  sponge,  and  endeavour  to  reduce  the  in- 
tussusception by  gentle  traction  on  the  bowel  just  above  the  neck 
of  the  intussuscipiens  and  by  counter-traction  just  below  the  apex 
of  the  intussusceptum ;  or  better,  try  to  squeeze  out  the  intussus- 
c^iptum  by  kneading  and  pressure  from  below.  Reduction  may 
possibly  be  aided  by  insufflation  of  the  rectum  with  air  or  hydrogen. 
If  adhesions  have  formed,  try  to  break  them  down  by  gently  in- 
sinuating a  probe  between  the  contiguous  serous  surfaces.  After 
reduction  search  for  any  rent  in  the  peritoneal  coat  and  bring  it 
together  by  suture  and  seal  with  an  omental  graft.  Eeduction 
failing,  the  following  courses  are  open: — 1.  Exclusion  of  the  in- 
tussuscejDtion  by  leaving  it  in  situ  and  short-circuiting  the  intestine 
(Fig.  307)  by  forming  a  communication  between  the  bowel  above 
and  below  the  intussusception  by  means  of  Senn's,  Murphy's, 
or  some  other  method.  2.  Complete  or  partial  excision  of  the 
intussusception  and  restoration  of  the  bowel  by  circular  enteror- 
I'luiphy,  lateral  approximation,  Mm^phy's  button,  &c.  Comijlete 
'xcision  is  a  most  serious  oj^eration,  especially  when  a  long  length 
A  bowel  is  involved.    In  such  a  case  if  there  is  no  sign  of  gangrene 
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the  sheatli  may  be  opened,  tlie  intussusceptum  excised  just  below 
its  neck,  the  stump  ligatured,  and  the  continuity  of  the  intestine 
restored  by  lateral  approximation  by  button,  bone-plates,  or  simple 
sutures,  or  by  lateral  implantation.  When  gangrene  has  occurred, 
the  whole  intussusce^ition  must  be  excised.  Since  the  introduction 
of  the  more  rapid  methods  of  restoring  the  continuity  of  the  intestine, 
the  need  of  making  an  artificial  anus  should  seldom  occur. 

After  any  of  the  above  operations,  carefully  cleanse  the  abdomen 
from  blood  by  gentle  sponging,  and  close  the  wound  in  the  parietes, 
with  the  two  surfaces  of  the  peritoneum  in  contact,  by  sutures 
passed  through  the  skin  and  peritoneum.    If  in  spite  of  all  care  the 


Fig.  307. — Diagram  of  the  method  of  short-circuiting  the  intestine  for  irre- 
ducible intussusception.    A  c.  Ascending  colon,    c.  Ceecura.    i.  Ileum. 

peritoneum  has  been  soiled  by  fsecal  matter,  or  septic  changes  have 
already  started,  flush  out  the  peritoneal  cavity  with  gallons  of 
sterilized  hot  water,  or  hot  water  to  which  some  antiseptic  as  salicylic 
acid  (5  per  cent.)  or  boracic  acid  (2  per  cent.)  has  been  added.  In 
flushing  out,  pass  the  irrigating  tube  amongst  the  intestines  to  the 
back  of  the  abdominal  cavity  and  into  the  pelvis  so  that  the  water 
may  flow  outwards.  If  the  intestines  have  been  allowed  to  pro- 
lapse there  may  be  some  difficulty  in  getting  them  back.  Cover 
them  with  antiseptic  gauze  wrung  out  of  hot  water,  tucking  the 
margins  of  the  gauze  beneath  the  edges  of  the  wound.  Introduce 
the  sutures,  and  when  they  are  all  in  situ  make  uniform  pressure 
on  the  gauze  as  the  sutures  are  tightened  and  tied  from  above  down- 
wards.   Withdraw  the  gauze  before  the  last  sutures  are  tied. 


ENTERECTOMY. 


625 


Drawing  forward  the  edges  of  the  wound  with  retractors  will 
materially  aid  the  replacement  of  the  intestines.  If  they  cannot 
be  replaced  draw  a  distended  loop  away  from  the  wound,  aspirate 
or  ojDen  it,  evacuate  as  much  of  the  contents  as  possible,  suture  the 
wound  by  Lembert's  method,  and  again  endeavour  to  rej^lace  the 
prolapsed  intestine.  When  fsecal  soiling  or  septic  changes  have 
occurred,  place  a  glass  drainage  tube  in  the  wound  (see  Ovariotomy) , 
or  loosely  j^ack  with  strijDS  of  iodoform  gauze  or  with  iodoform  gauze 
rolled  up  in  the  shape  of  a  lamj)  wick,  and  encircled  by  a  layer 
of  gutta-percha  tissue  with  holes  cut  in  it.  The  end  of  the  drain 
should  be  surrounded  by  plenty  of  dr}'  gauze  to  suck  up  the 
fluid. 

{</)  If  the  obstruction  is  found  to  depend  on  a  peri-t^^^hlitic 
abscess  or  acute  peritonitis  a  rubber  or  glass  drainage  tube,  or 
gauze  drain,  should  be  placed  in  the  wound  in  the  abdominal  parietes, 
after  the  peritoneal  cavity  has  been  washed  out. 

Ets^terotomy,  or  Xelaton's  operation,  consists  in  opening  the 
abdomen  by  a  short  incision  in  the  middle  line  or  in  the  right  or 
left  groin,  seizing  the  first  piece  of  distended  intestine  that  presents, 
and  securing  it  to  the  wound  by  sutures  and  then  opening  it.  This 
operation  is  employed  in  cases  where  the  obstruction  is  believed  to 
be  in  the  small  intestine,  though  the  diagnosis  of  the  situation  is 
uncertain,  and  where  the  patient's  condition  is  such  that  the  severe 
shock  and  the  prolonged  manipulation  that  necessarily  attends 
laparotomy  (the  operation  otherwise  indicated)  would  probably  be 
fatal.  It  may  also  be  employed  in  cases  of  obstruction  due  to 
contractions  consequent  upon  the  matting  together  of  the  small 
intestines  from  chronic  inflammation,  cancer,  &c.  It  should  be 
thoroughly  understood,  however,  that  the  operation  is  only  intended 
to  relieve  the  distension  of  the  intestines  and  prevent  their  rupture. 
It  does  not  attack  the  seat  of  obstruction.  But,  by  relieving  the 
acute  symptoms,  it  may  give  time  for  a  diagnosis  in  doubtful 
cases  to  be  arrived  at ;  and  the  patient's  condition  after  it  may 
so  far  improve  as  to  allow  of  a  more  radical  course  of  treatment- 
being  undertaken  on  a  future  occasion.  The  method  of  Greig 
Smith  (p.  622)  is  likely  to  replace  to  a  great  extent  the  above 
oj)eration. 

Enterectomy  consists  in  opening  the  abdomen  and  excising  a 
portion  of  the  intestine.  It  may  be  required  for  irreducible  intus- 
susception, carcinomatous  stricture,  gangrene  from  strangulation  by 
bands,  the  closure  of  fsecal  fistuke,  wounds  of  the  intestine,  &c. 
Open  the  abdomen  as  in  laparotomy ;  draw  the  portion  of  intestine 
to  be  removed  well  out  of  the  wound,  and  pack  it  round  with  moist 
mtiseptic  gauze ;  clamp  the  intestine  with  a  rubber  tube  passed 
:hrough  a  small  incision  in  the  mesentery  above  and  below  to 
3revent  the  escape  of  freces  ;  cut  out  the  diseased  or  damaged  part ; 
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tie  all  bleeding  vessels ;  carefully  unite  the  mesentery ;  and  then 
join  the  intestine  by  one  of  the  methods  already  described  (p.  383). 
Fig.  308  represents  a  distended  cfecum  and  lower  portion  of  the 
ascending  colon  which  was  removed  for  carcinomatous  stricture  by 
my  colleague  Mr.  Langton.  The  gut  was  united  above  and  below 
the  excised  portion  by  Senn's  plates,  and  the  patient  made  an 
excellent  recovery.  For  the  removal  of  the  coecum  the  incision 
should  be  made  in  the  right  iliac  fossa. 

According  to  whether  small  intestine,  colon,  or  csecum  is  ex- 
cised, the  operation  is  spoken  of 
as  enterectomy,  colectomy,  and 


typhlectomy. 

Inguinal  colotomy  is  the 
operation  of  opening  the  sigmoid 
flexure  of  the  colon  in  the  left 
groin  [Littre's  operation).    It  is 
now  almost  universally  employed 
in  place  of  lumbar  colotomy, 
especially  for  carcinoma  of  the 
rectum  before  distension  of  the 
colon  consequent  on  the  stricture 
has  occurred.    Its  chief  advan- 
tages  over  the  lumbar  operation 
are  :  1 ,  that  there  is  less  difficulty 
in_finding  the  gut ;  2,  that  there 
is  less  danger  of  peritonitis,  in 
that,  as  the  peritoneum  has  to 
be  opened,  all  proper  precautions 
can  be  taken  ;  3,  that  the  wound 
is  more  superficial,  and  conse- 
quently  there  is  less  risk  of  in- 
filtration of  the  tissues  and  septic 
poisoning;  and  4,  that  the  groin 
is_a  more  convenient  situation 
for  an  anus  than  the  loin.  Ani 
oblique   incision  (Fig.  305,  d)j 
about  two  inches  long,  is  made  one  inch  from  the  anterior  superiorj 
iliac  spine  at  right  angles  to  a  line  drawn  from  the  umbilicus  to  the' 
iliac  spine,  one  inch  of  the  incision  being  below  and  one  inch  above 
the  line.    Divide  the  skin,  superficial  and  deep  fascia,  muscles, 
fascia  transversalis,  and  the  peritoneum  on  a  director.    If  the  gut 
does  not  present  in  the  wound  carefully  search  for  it  with  the 
fingers.    It  may  be  known  by  the  longitudinal  bands  of  muscular 
fibres,  by  the  appendices  epiploicse,  and  by  its  mesentery  running 
to  the  left,  whereas  that  of  the  small  intestine  runs  to  the  right. 
Having  found  the  colon,  introduce  a  flat  sponge  into  the  wound 


Fig.  308. — The  ctecum,  with  part  of 
the  ascending  colon  and  the  end 
of  the  ileum  removed  for  cancer  of 
the  ascending  colon.  The  caecum 
was  greatly  distended.  (St,  Bar- 
tholomew's Hospital  Museum.) 
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to  prevent  the  entrance  of  blood,  and  stitch  the  parietal  j)eritoneum 
tojhe  skin  with  four  sutures.  Eemove  the  sjDonge  and  draw  down 
the  colon  until  the  meso-colon  is  taut  so  as  to  avoid  prola23se  of  the 
towel  subsequent  to  the  operation.  Draw  the  bowel  well  into  the 
wound,  pass  a  inece  of  glass  rod  beneath  it  through  the  meso-colon 
so  as  to  produce  a  good  spur,  and  thus  prevent  the  fseces  going 
down  the  distal  end  of  the  intestine,  and  secure  the  gut  to  the 
parietal  peritoneum  by  sutures  passed  through  only  the  peritoneal 
and  muscular  coats.  Apply  an  antiseptic  dressing  with  a  piece  of 
protective  next  the  bowel  to  prevent  its  adhering  to  the  gauze,  and 
at  the  end  of  three  to  five  days,  when  adhesions  have  had  time  to 
form,  cautiously  open  the  gut  by  cutting  through  it  on  to  the  glas 
rod.  Some  sui^geons,  for  the  purpose  of  forming  a  spur,  draw  the 
gut  forward  by  a  ligature  passed  through  the  mesentery.  Others, 
with  the  same  aim  in  view,  divide  the  colon  and  secure  both  open 
ends  to  the  wound ;  whilst  others  again  close  the  lower  end  by 
means  of  Lembert's  sutures,  and  drop  it  back  into  the  peritoneal 
cavity.  These  procedures,  in  my  opinion,  add  to  the  risks  of  the 
operation,  and  are,  I  think,  unnecessary  if  the  bowel  is  drawn  well 
into  the  wound  and  a  piece  of  glass  rod  jDassed  through  the  meso- 
colon in  the  way  above  described.  No  food  should  be  given  by  the 
mouth  for  the  first  twelve  or  twenty-four  hours  and  then  slop  diet 
until  the  gut  is  opened.  If  the  bowel  is  greatly  distended  at  the 
time  of  operation  and  threatening  to  burst,  it  may  be  opened 
at  once ;  or  should  vomiting  and  distension  come  on  after  the 
operation,  it  may  be  opened  before  the  usual  three  to  five 
days  have  elapsed.  Some  surgeons  give  opium  as  a  routine 
practice,  others  withhold  it  unless  there  is  pain  or  restlessness.  If 
the  bowel  does  not  act  sj^ontaneously  after  the  gut  has  been  opened 
a  gentle  saline  purge  or  an  enema  may  later  become  necessary. 
The  bowel  below  the  wound  may  also  require  washing  out  by  an 
enema. 

Lumbar  colotomy  is  the  opening  of  the  colon  in  the  left  lumbar 
region  {Calfisoi^s  operation),  or  in  the  right  {Amussaf  s  operation). 
They  are  not  often  done  at  the  present  day.  The  former  is  chosen 
when  the  disease  occurs  in  the  rectum  or  lower  part  of  the  sigmoid 
flexure ;  the  latter  when  there  is  any  doubt  whether  it  may  not  be 
in  the  transverse  colon.  That  on  the  left  side  need  only  be  described. 
Place  the  patient  on  his  right  side,  slightly  inclining  towards  his 
face,  with  pillows  under  his  abdomen,  or  beneath  his  loin,  in  order 
to  make  his  left  side  prominent.  The  outer  border  of  the  quadratus 
lumborum,  the  guide  to  the  colon,  should  then  be  marked:  it  is 
situated  half  an  inch  posterior  to  a  line  drawn  vertically  ujd wards  from 
a  point  midway  between  the  anterior  superior  and  posterior  superior 
spines  of  the  ilium.  Then  make  an  incision  about  four  inches  long 
between  the  last  rib  and  crest  of  the  ilium  from  the  erector 
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spinse  obliquely  outwards  and  downwards.  Divide  the  skin,  fascia, 
and  various  layers  of  muscles,  viz.,  the  latissimus  dorsi,  external 
oblique,  internal  oblique,  and  trans versalis,  and  the  transyersalis 
fascia  on  a  director  (Fig.  309),  and  the  quadratus  lumborum  will  now 
be  exposed  at  the  inner  part  of  the  wound,  and  may  be  known  by 
its  fibres  running  upwards  and  inwards.  "When  the  colon  is  dis- 
tended it  will  bulge  in  the  wound ;  when  contracted,  however,  it 
may  be  sought  in  the  wound  by  carefully  scratching  through  the 
fatty  tissue  covering  it,  with  two  pairs  of  dissecting  forceps.  If 
there  is  much  difficulty  in  finding  it,  j)ass  per  rectum  a  small 
catheter,  if  practicable,  through  the  stricture,  and  inflate  the  colon. 
The  colon  may  be  distinguished  from  the  peritoneum,  which  some- 
times 23resents  in  the  wound,  by  its  situation  immediately  external 
to  the  quadratus  lumborum  and  below  the  kidney  ;  by  the  presence 
of  the  longitudinal  bands  of  muscular  fibres ; 
by  the  thickness  of  its  coats  on  nipping  it  up 
by  the  fingers ;  and,  at  times,  by  in  this  way 
feeling  scybalous  masses  of  faeces  in  its  in- 
terior. The  peritoneum,  on  the  other  hand, 
may  generally  be  known  by  the  absence  of 
the  above  characters,  and,  if  it  is  nipped  up, 
by  the  intestine  being  felt  to  slij)  away  from 
between  the  fingers.  Having  found  the 
colon,  secure  it  to  the  skin.  This  is  usually 
done  by  passing  a  silk  suture  by  means  of  a 
curved  needle  on  a  handle,  first  through  the 
Fig.  309.— Diagram  of  skin,  then  through  the  bowel,  and  then 
parts  divided  in  left  through  the  skin  on  the  opposite  side  of  the 
lumbar  colotomy.  wound,  and  repeating  the  procedure  at  the 
other  end  of  the  wound.  The  bowel  is  then 
opened  in  a  longitudinal  direction,  the  loops  of  suture  by  which  it 
is  transfixed  hooked  out  by  the  finger  and  divided,  and  the  bowel 
secured  to  the  integument  by  the  four  sutures  thus  formed.  A 
better  and  more  convenient  way  of  passing  the  sutures,  which 
should  then  be  of  wire,  is  by  Smith's  cleft-palate  needle.  If  this 
is  used  a  series  of  sutures  are  passed,  first  through  the  skin,  and 
then  through  the  wall  of  the  bowel,  and  tied  before  the  bowel  is 
opened.  Should  the  peritoneal  cavity  be  opened  by  mistake,  it 
must  be  carefully  closed  by  suture  before  the  incision  is  made  into 
the  colon. 

Some  perform  lumbar  colotomy  in  two  stages,  like  gastrostomy  ; 
but  if  the  operation  is  carefully  done  in  the  way  described  above, 
such  is  hardly  necessary.  The  bowel  beyond  the  wound  may  sub- 
sequently require  clearing  with  an  enema.  Indeed,  it  has  been 
proposed  to  close  completely  this  part  of  the  bowel  by  operation  so 
as  to  prevent  faeces  passing  down  it. 
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OPERATIONS  OX  THE  LIVER,  GALL-BLADDER,  STOMACH,  SPLEEN, 
AND  PANCREAS. 

Aspiration  of  the  liver  is  sometimes  performed  for  the  pur- 
pose of  diagnosis  in  the  case  of  a  suspected  hydatid  cyst  or  abscess 
in  the  liver,  or  for  the  removal  of  the  fluid  from  an  hydatid  cyst. 
Having  thoroughly  cleansed  the  skin  with  an  antiseptic  and  placed 
the  j)atient,  if  nervous,  under  an  anaesthetic,  introduce  the  aspi- 
rating needle  at  the  most  prominent  part  of  the  swelling,  taking 
care  to  avoid  the  colon  and  intestines.  When  operating  for  hydatids, 
stop  the  aspiration  if  blood  escapes,  if  the  j^atient  becomes  faint,  or 
if  violent  cough  comes  on.  Otherwise  continue  the  aspiration  till 
the  cyst  is  emj)tied.  On  the  removal  of  the  needle  place  an  anti- 
septic 23ad  over  the  wound.  The  operation  is  not  free  from  danger, 
several  patients  having  died  suddenly  on  the  introduction  of  the 
needle,  apparently  in  some  cases  from  plugging  of  the  pulmonary 
vein  by  a  portion  of  an  hydatid  that  has  escaped  into  the  circulation 
through  a  wound  of  one  of  the  hepatic  veins;  and  general  infection 
of  the  jDeritoneal  cavity  with  hydatids  has  sometimes  happened. 
It  is  better,  therefore,  for  the  purj^ose  of  diagnosis,  to  make  an 
exploratory  incision  and  to  evacuate  the  hydatid  cyst  or  abcess  in 
the  way  described  below. 

Incision  of  the  liver  may  be  required  for  evacuating  an 
hydatid  cyst,  or  abscess.  Make  an  incision  over  the  most  pro- 
minent part  of  the  swelling,  and  having  divided  the  abdominal 
parietes  and  stopj)ed  all  bleeding,  open  the  peritoneal  cavity.  If 
the  liver  is  adherent  to  the  abdominal  walls  carefully  incise  it,  first 
introducing  an  aspirating  needle  to  determine  the  situation  of  the 
cyst  or  abscess.  If  non -adherent  the  liver  should  be  stitched  to 
the  abdominal  wall  if  supjDuration  has  occurred,  otherwise  the 
prominent  j^art  should  be  well  packed  round  with  sponges  so  as  to 
cut  off  the  general  peritoneal  cavity  ;  an  aspirator  may  then  be 
introduced  to  determine  the  situation  of  the  cyst  or  abscess,  and  the 
liver  substance  incised.  Or  the  opening  of  the  cyst  or  abscess  may 
be  delayed  till  the  liver  has  become  adherent  to  the  parietes. 
Great  care  should  be  taken,  if  the  cyst  or  abscess  is  opened  at  once, 
to  prevent  any  fluid  or  j^us  escaping  into  the  peritoneal  cavity,  and 
the  strictest  antiseptic  precautions  should  of  course  be  observed. 
In  the  case  of  an  hydatid  cyst,  after  most  of  the  fluid  contents  have 
been  evacuated  by  the  aspirator,  the  nozzle  of  the  irrigator  may 
be , inserted  between  the  true  cyst  wall  [ei/docyst)  and  the  fibrous 
capsule  {rdocyst),  when  the  i)ressure  of  the  water  will  detach  the 
true  cyst  and  gradually  cause  it  to  extrude  from  the  capsule 
{marsiij>:al{sation^  of  the  cyst)  or  the  cyst  may  be  opened,  the 
daughter  cysts  removed,  and  the  lining  membrane  shelled  off  the 
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fibrous  capsule.  If  the  operation  has  been  done  aseptically  the 
wound  may  now  be  completely  closed,  but  if  the  surgeon  has  any 
doubt  on  this  head  the  edges  of  the  wound  in  the  liver  had  better 
be  sutured  to  the  abdominal  wall,  and  the  cavity  in  the  liver 
drained.  If  the  cyst  has  suppurated  or  an  abscess  is  being  dealt 
with,  should  adhesion  not  have  occurred  suture  the  edges  of  the 
wound  in  the  liver  to  the  abdominal  walls,  and  place  a  drain  tube 
in  the  wound  and  apply  antiseptic  dressings.  If  the  abscess  has 
already  ruptured  into  the  peritoneum  that  cavity  should  be 
thoroughly  washed  out  with  hot  boric  acid  lotion  and  drained. 

Tapping  the  abdomen  for  ascites  should  be  done  in  the  linea 
alba  midway  between  the  umbilicus  and  the  pubes  (Fig.  305,  a). 
The  bladder  having  been  emptied,  a  small  incision  should  be  made 
through  the  skin,  and  the  trocar  and  cannula,  with  a  tube  attached 
to  convey  the  fluid  into  a  vessel,  should  be  thrust  into  the  abdomen. 
The  fluid  should  be  drawn  off  slowly,  and  a  many-tailed  bandage, 
previously  joassed  round  the  body,  gradually  tightened  as  the  fluid 
flows,  in  order  to  keep  up  pressui-e  on  the  abdominal  vessels,  and  so 
prevent  syncope.  Or  the  fluid  may  be  drawn  off  with  a  Southey's 
trocar  and  cannula.  When  this  is  used  a  skin  incision  is  not  neces- 
sary, nor  is  the  many-tailed  bandage,  since  the  abdomen  takes 
many  hours  to  empty  on  account  of  the  small  size  of  the  cannula, 
and  there  is  thus  no  fear  of  syncope. 

Cholecystotomy  is  the  opening  and  draining  of  the  gall-bladder, 
consequent  upon  the  impaction  of  a  calculus  in  the  cystic  duct. 
Make  a  vertical  incision  in  the  linea  semilunaris,  beginning  just 
below  the  ninth  costal  cartilage,  or  over  the  tumour  when  the  gall- 
bladder is  distended  (Fig.  305,  f).  Having  divided  the  abdominal 
parietes  and  stopped  all  bleeding,  open  the  peritoneum.  Search 
for  the  gall-bladder  with  the  finger  beneath  the  liver  if  it  does  not 
present  in  the  wound,  and  bring  it  to  the  surface  if  practicable. 
Pack  the  wound  with  sponges  to  prevent  any  fluid  escaping  into 
the  peritoneal  cavity,  and  introduce  an  aspirator-needle  into  the 
gall-bladder,  which,  as  the  fluid  escapes,  should  be  well  drawn  into 
the  wound.  Enlarge  the  opening  in  the  gall-bladder  and  remove 
any  gall-stones  found  loose.  If  a  stone  is  found  impacted  in  the 
cystic  duct,  extract  it,  if  possible,  by  forceps,  by  gentle  manipula- 
tion with  the  fingers  in  the  abdomen,  by  careful  crushing  with 
padded  forceps  {cJwledocJto-lithotrUy),  by  breaking  it  with  a  needle 
passed  through  the  wall  of  the  duct,  or  by  chipping  off  fragments 
as  it  lies  in  the  duct.  Secure  the  edges  of  the  aperture  in  the  gall- 
bladder to  the  abdominal  wall  by  sutures,  with  its  peritoneal  coat 
well  in  contact  with  the  parietal  peritoneum;  leave  a  drain-tube 
in  the  gall-bladder ;  and  close  the  rest  of  the  abdominal  wound  in 
the  way  already  described.  The  biliary  fistula  thus  left  will 
generally  close  in  a  few  weeks  if  the  cystic  duct  has  been  cleared. 
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Cholecystectomy,  or  extirpation  of  the  g-all-blaclder,  may  be 
required  :  1 ,  where  perforation  following  suppuration  and  ulceration 
has  occurred,  and.  the  coats  are  found  too  softened  to  admit  of,, 
suture ;  and  2,  where  cholecystotomy  is  indicated,  but  on  oj)ening 
the  abdomen  the  gall-bladder  is  found  so  contracted  that  its  fundus 
cannot  be  drawn  into  contact  with  the  abdominal  walls  without 
tearing  it.  Make  an  incision  similar  to  that  for  cholecystotomy, 
prolonging  it  or  dividing  the  muscles  transversely  a  little  below  the 
ribs  if  more  room  is  required.  Having  well  packed  the  wound 
with  sponges  to  prevent  blood  escaping  into  the  general  peritoneal 
cavity,  dissect  the  gall-bladder  from  the  liver,  clamping  or  tying 
any  bleeding  vessels,  divide  the  cystic  duct  between  two  ligatures, 
cleanse  the  wound,  remove  the  sponges,  and  unite  the  abdominal 
walls  in  the  usual  way. 

Chohcy sternly sh  is  the  oi)eration  of  opening  the  gall-bladder  by  a 
small  incision,  removing  any  stones  that  may  be  present,  and  then 
closing  the  wound  by  a  continuous  silk  suture,  the  muscular  coat 
by  a  second  continuous  suture  and  the  peritoneal  by  a  Lembert 
suture.  After  the  proper  toilet  of  the  peritoneum  has  been  made, 
the  wound  in  the  parietes  is  then  closed  or  an  aseptic  gauze  drain 
inserted.  It  should  only  be  done  for  small  stones  when  the  walls 
of  the  gall-bladder  are  quite  health}^ ;  or  for  small  penetrating- 
wounds  or  small  ruptures  of  the  gall-bladder  in  the  neighbourhood 
of  the  fundus.  This  operation  is  contra-indicated  when  there  is 
obstruction  in  the  common  bile-duct. 

Cholecysto-enterostomy,  or  the  establishment  of  an  opening 
between  the  gall-bladder  and  the  intestine,  may  occasionally  be 
required  for  irremovable  obstruction  of  the  common  bile-duct,  as 
from  cancer  about  the  head  of  the  pancreas,  duodenum,  &c.,  involv- 
ing the  duct.  Having  opened  the  abdomen  as  in  other  operations 
on  the  gall-bladder,  draw  the  gall-bladder  and  duodenum  into  the 
wound,  and  having  made  an  incision  into  each,  unite  them  by 
suture,  or  better,  by  Murphy's  button.  When  the  latter  method  is 
employed  a  running  thread  is  first  passed,  as  shown  in  Tig.  IGO, 
through  all  the  coats  of  the  duodenum,  and  then  another  thread  in 
like  manner  through  all  the  coats  of  the  gall-bladder.  An  incision 
is  next  made  into  the  duodenum  within  the  running  thread  (see 
Fig.  160)  two-thirds  of  the  length  of  the  diameter  of  the  button 
to  be  used,  the  button  slipped  in,  and  the  thread  tightly  tied  round 
the  central  cylinder  (see  p.  390).  A  similar  incision  is  made  in 
the  gall-bladder,  its  contents  evacuated,  the  other  half  of  the 
button  inserted  and  secured  by  the  running  thread  in  a  similar 
way.  The  two  halves  of  the  button,  held  by  the  fingers  in  the 
way  shown  in  Fig.  310,  are  now  pressed  together,  thus  fixing 
the  serous  surfaces  in  contact.  The  spring  in  the  button 
produces  pressure-atrophy  of  the  tissues  embraced  by  it,  leaving 
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an  opening  as  large  as  the  button,  which,  thus  freed,  is  passed  per 
an  am. 

Choledociiotomy  or  Choledocho-litiiotomy  are  the  terms 
applied  to  removal  of  a  gall-stone  impacted  in  the  common  bile-duct. 
Having  opened  the  abdomen  the  finger  follows  the  gall  bladder, 
cystic  duct,  and  common  bile-duct  as  it  lies  in  the  gastro -hepatic 
omentum  and  behind  the  first  portion  of  the  duodenum.  Passing 
the  finger  into  the  foramen  of  Winslow  will  often  aid  in  detecting 
the  calculus.    The  duct  with  the  gastro-hepatic  omentum  is  drawn 


Fig.  310. — Male  and  female  half  of  Murphy's  button,  fixed  in  sitic  and  ready 
for  pressing  together.    (After  Murphy.) 

into  the  wound,  an  incision,  parallel  to  the  long  axis  of  the  duct, 
made  over  the  calculus,  and  the  latter  removed  after  first  breaking 
it  up,  if  large,  with  forceps.  The  mucous  membrane  of  the  duct  is 
united  by  a  fine  silk  suture,  and  then  the  muscular  and  serous 
coats.  The  wound  in  the  parietes  is  then  closed,  or  a  gauze  drain 
inserted. 

Oholedochostomy  or  the  operation  of  establishing  a  cutaneous 
fistula  with  the  interior  of  the  common  bile-duct,  has  occasionally 
been  employed  where  there  has  been  great  dilatation  of  the  duct  as  a 
result  of  irremovable  pressure,  as  by  an  abdominal  tumour. 

Choledocho-enterostomy,  or  the  operation  of  forming  a  fistulous 
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j)assage  between  tlie  dilated  common  bile-dact  and  the  intestine, 
and  OiiOLEDOCiiECTOMY,  or  excision  of  a  portion  of  the  common 
bile-duct  for  localized  malignant  growths,  &c.,  have  been  performed 
a  few  times. 

Pylorectqmy,  or  removing  the  pylorus  for  carcinoma,  was  for- 
merly done  by  uniting  the  severed  duodenum  to  the  stomach  by 
sutures.  Now  the  cut  ends_of_the  stomach  and  duodenuni  are 
usually  sewn  up  by  a  continuous  Lembert  suture,  and  the  stomach 
united  to  the  duodenum  or  the  jejunum  by  Senn's  plates  (Fig.  312), 
Murphy's  button,  or  some  other  method  of  lateral  approximation. 

Gastro-enterostomy,  or  forming  a  fistula  between  the  stomach 
and  small  intestine  to  allow  fluids  to  pass  out  of  the  stomach, 
is  employed  (a)  where  the  disease  of  the  pylorus  is  too  extensive 

'c 


FiCx.  311. —  Dihitaiioii  of  the  stoinacli  from  cu'cinoiiiatous  stricture  of  the 
pylorus.  The  f-toinach  hekl  ten  pints.  (St.  Bartholomew's  Hospital 
Museum,  No.  1923  a.) 

for  removal ;  (b)  after  excision  of  the  pylorus  to  save  the  time 
required  to  sew  the  stomach  to  the  duodenum ;  and  (c)  in  fibrous 
stricture  of  the  pylorus  leading  to  dilatation  of  the  stomach  (Fig.  311). 
It  may  be  done  by  placing  one  of  Senn's  plates  in  the  stomach  and 
the  other  in  the  termination  of  the  duodenum  or  commencement 
of  the  jejunum,  in  the  way  shown  in  Fig.  312.  A  reaction, 
however,  seems  setting  in  against  the  use  of  Senn's  plates,  since  it 
is  thought  by  some  that  they  favour  regurgitation  of  the  contents  of 
the  intestine  into  the  stomach,  and  that,  after  their  use,  there  is  a 
tendency  for  the  aperture  between  the  viscera  to  contract.  By 
Postnikow  the  jejunum  is  attached  to  the  front  of  the  stomach  by 
a  row  of  sutures  passing  only  through  the  serous  and  muscular 
coats ;  then  in  front  of  the  line  of  sutures  oval  portions  of  the  serous 
coat  of  each  viscus  are  removed ;  the  exposed  muscular  coat  and 
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underlying  mucosa  of  each  viscus  are  next  pinched  up  and  tightly 
ligatured  so  as  to  cause  them  to  slough,  and  the  raw  edges  of 
the  serous  coats  united,  each  to  each,  by  non-j^enetrating  sutures. 
Another  row  of  stitches  are  finally  inserted  in  front. 

DuoDENOSTOMY  AND  JEJUNOSTOMY,  or  the  operations  for  form- 
ing an  artificial  opening  into  these  portions  of  the  small  intestine 
respectively,  are  so  rarely  required  that  they  are  not  here  described. 
Neither  is  the  operation  of  opening  the  stomach,  securing  it  to  the 
abdominal  walls,  and  then  scraping  away  with  a  curette  portions  of 
the  carcinoma  blocking  the  pylorus.  Indeed,  gastro-enterostomy 
by  the  imi^roved  methods  has  practically  replaced  these  operations. 
The  necessity  for  the  large  number  of  Lembert's  sutures  formerly 
employed  in  gastro-enterostomy  is  now  done  away  with,  and  the 


Fig.  312. — Pait  of  the  stomach  and  jejunum  from  a  case  of  gastro- enterostomy 
for  malignant  growth  at  the  pylorus,  a.  Stomach,  b.  Jejunum.  The 
bone  plates  are  still  in  situ.  The  plate  in  the  jejunum  is  seen.  (St. 
Bartholomew's  Hospital  Museum.) 

operation  can  consequently  be  performed  in  a  very  much  shorter 
time,  and  hence  with  much  less  shock.    Many  successful  cases 
have  been  recorded. 
Dilatation  of  the  cardiac  and  pyloric  ends  of  the 

STOMxVCH  FOR  SIMPLE  FIBROUS  STRICTURE  (^ore^O^S^ertt^On)  con- 
sists in  opening  the  stomach  and  then  dilating  the  cardiac  or  pyloric 
end,  as  the  case  may  be,  with  the  finger.  The  wound  in  the  stomach 
is  then  closed  by  Lembert's  suture,  and  the  abdominal  parietes 
united,  as  after  ovariotomy.  The  strictest  antiseptic  precautions 
must  of  course  be  taken.  In  the  successful  operations  there  has 
been  no  return  of  the  stricture  at  present. 

Pyloroplasty,  which  has  been  successfully  employed  for  non- 
malignant  stricture,  consists  in  dividing  the  pylorus  horizontally 
(Fig.  313),  widely  retracting  the  margins  of  the  wound,  and  then 


SUTURE  OF  THE  STOMACH  FOR  PERFORATING  ULCER.  635 


uniting  them  by  suture  in  such  a  way  as  to  leave  the  incision 
vertical.    The  steps  of  the  ojieration  are  shown  in  Tig.  313. 


Fig.   313, — Method  of  perfonuiug   pyloroplasty,   di«grauanatically  shown. 
(From  Esmarch  and  Kowalzig. ) 

Suture  of  the  stomach  for  perforatixg  ulcer  has  now 
been  frequently  undertaken.  I  have  myself  operated  three  times. 
The  indications  for  surgical  interference  are,  severe  collapse  and 
acute  i^ain  in  the  abdomen,  coming  on  suddenly  in  a  patient 


Fio.  314,  —  A  stomach  opened  to  show  the  puckering  of  the  mucous  membrane 
after  suture  for  perforating  ulcer.  (St.  Bartholomew's  Hospital  Museum, 
No.  1918  «\) 

suffering  from  symptoms  of  gastric  ulcer.  The  abdomen  should  be 
opened  in  the  middle  line  above  the  umbilicus;  the  perforation, 
which  is  usually  quite  small,  clean  cut,  and  situated  upon  the 
anterior  surface  of  the  stomach,  sought ;  and  the  peritoneal  coats 
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brought  into  contact  over  the  perforation  by  Lembert's  sutures. 
If  little  soiling  of  the  peritoneum  has  taken  place,  the  area  of 
extravasation  only  should  be  sponged  clean  and  the  wound  . dried,  but 
if  extensive  extravasation  has  occurred,  the  peritoneal  cavity  should 
be  well  flushed  out  and  a  gauze  drain  placed  in  the  wound.  Some 
advise  that  a  portion  of  the  stomach  wall,  around  the  hole  shouIdi)e 
excised,  and  a  continuous  suture  placed  in  the  mucous  membrane 
and  a  second  row  of  Lembert's  sutures  in  the  peritoneal  and  muscular 
coats.  This,  however,  is  not  necessary.  In  my  cases  I  doubt  if 
suture  of  the  mucous  membrane  would  have  been  possible  (Fig.  314). 

Splenectomy,  or  extirpation  of  the  spleen,  may  be  required  for 
rupture  of  the  viscus,  and  for  some  cases  of  hypertrophy.  An 
incision  is  made  either  in  the  linea  alba,  the  left  linea  semilunaris, 
or  still  further  to  the  left,  and  the  spleen  having  been  thoroughly 
exposed,  adhesions  carefully  broken  down,  and  the  organ,  if  en- 
larged, drawn  out  of  the  wound,  the  pedicle  is  transfixed  in  several 
j^laces,  and  the  ligatures  interlocked  and  tied.  The  pedicle  is  next 
severed  well  to  the  splenic  side  of  the  ligatures,  the  organ  removed, 
the  peritoneum  thoroughly  cleansed,  and  the  abdominal  wound 
united  and  drained.  Great  care  should  be  taken  not  to  tear  the 
splenic  substance,  an  accident  attended  with  fearful  ha3morrhage. 

Drainage  of  pancreatic  cysts  due  to  obstruction  of  the  duct 
or  to  injury  may  be  required.  These  cysts  give  rise  to  a  tumour  in 
the  epigastrium,  which  is  often  attended  with  severe  neuralgic 
pain,  and  from  which  may  be  obtained  on  aspiration  an  alkaline 
fluid  having  the  properties  of  turning  starch  into  sugar  and  of 
emulsifying  fats.  Fat  niay  be  present  in  the  faeces  and  sugar  in 
the  urine.  The  abdomen  should  be  opened  and  the  cyst  stitched 
to  the  abdominal  wall  and  drained.  Lloyd  believes  that  niany_of 
these  so-called  cysts  are  due  to.  haemorrhage  into  the  lessor  sac  of 
the  peritoneum,  the  result  of  injury,  whilst  Swain  attrilnitos  them 
to  rupture  of  a  retention-cyst  of  the  pancreas  into  the  lessor  sac. 


HERNIA. 

The  term  Hernia,  though  often  used  in  conjunction  with  other 
terms  to  signify  the  protrusion  of  any  viscus  from  its  containing 
cavity,  as  ''Hernia  cerebri,'''  or  ''Hernia  testis,^''  when  employed 
alone  is  applied  only  to  such  a  protrusion  from  the  abdomen  or 
pelvis,  and  is  equivalent  in  this  sense  to  the  term  Eupture,  the  name 
by  which  the  aifection  is  i^opulaiiy  known. 

Description  of  hernia  in  general. — A  hernia  may  occur  at 
almost  any  situation,  but  is  most  common  at  the  inguinal  and 
femoral  rings,  spots  at  which  the  abdominal  parietes  are  naturally 
weaker  than  elsewhere.    It  generally  consists  of  intestine,  or  of 
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omentum,  or  of  both ;  but  almost  every  one  of  the  abdominal  or 
pelvic  viscera  have  at  times  formed  the  protrusion. 

The  causes  of  hernia  are  predisposing  and  exciting.  The 
predisposing  may  be  divided  into  :  1 .  Hereditary  and  congenital 
malformations,  such  as  an  elongated  condition  of  the  mesen- 
tery, a  j)atency  of  the  funicular  j^ortion  of  the  tunica  vaginalis  or 
canal  of  Nuck,  and  congenital  defects  of  the  abdominal  j^arietes. 
2.  Acquired  elongation  or  downward  displacement  of  the  attach- 
ment of  the  mesentery.  3.  A  relaxed  condition  of  the  abdominal 
muscles,  such  as  is  induced  by  jDregnancy,  and  by  rapid  emaciation 
in  persons  previously  stout.  4.  The  rapid  formation  of  fat  in  the 
omentum  or  mesentery.  5.  Any  injury  or  operation  that  has 
weakened  the  abdominal  walls.  6.  Occupations  involving  severe 
muscular  exertion  ;  and  7.  The  male  sex,  inasmuch  as  men  are  more 
subject  to  the  exciting  causes.  The  exciting  causes  are  such  as 
produce  a  diminution  in  the  size  of  the  abdominal  cavity  by  the 
contraction  of  the  muscles  forming  its  walls  and  the  consequent 
compression  of  the  contained  viscera.  They  may  be  divided  into 
those  that  act  suddenly,  and  tho&;^e  that  act  slowly.  Amongst  the 
former  may  be  mentioned  sudxlen  and  violent  exertions,  straining 
at  stool,  lifting  heavy  weights,  &c.  Amongst  the  latter,  continual 
straining,  as  from  stricture  of  the  urethra,  enlarged  prostate, 
phimosis,  or  a  narrow  meatus,  constant  coughing  occasioned  by 
chronic  bronchitis  and  emj^hysema,  &c. 

Anatomy  of  hernia. — As  the  viscus  is  protruded  through  the 
I  abdominal  or  pelvic  parietes,  whether  at  one  of  the  so-called  rings 
or  elsewhere,  it  generally  forces  that  portion  of  the  parietal  peri- 
toneum, which  lies  over  the  apertui^e,  before  it  in  the  form  of  a 
pouch.  When  it  escapes  at  the  internal  inguinal  ring,  however, 
instead  of  thus  protruding  the  peritoneum  in  front  of  it,  it  may 
pass  into  the  tubular  prolongation  of  peritoneum  which  naturally 
descends  in  front  of  the  testicle  in  the  foetus,  and  which  from  some 
cause  has  remained  unobliterated.  The  pouch  of  peritoneum  in 
which  the  protruded  viscus  is  thus  enclosed  is  called  the  sac.  In 
the  former  case  it  is  spoken  of  as  an  acquired,  in  the  latter  as  a 
congenital  sac.  In  some  forms  of  cjocaJLherma  th^^  may  bo 
incoi^nplete,  i.e.,  the  viscus  may  be  only  covered  by  peritoneum  in 
front,  and  in  contact  with  the  tissues  behind ;  and  in  dmplu^^^matic 
hernia,  and  in  hernia  following  a  wound  of  the  abdominal  walls 
where  there  is  no  jDarietal  j^eritoneum  covering  the  aperture,  there 
will  be  no  sac.  The  protruded  viscus  enclosed  in  its  peritoneal  sac 
forms  a  swelling  surrounded  by  the  tissues  of  the  part  into  which  it 
lias  escaped.  The  tissues  superficial  to  it,  i.e.,  between  the  sac  and 
bhe  skin,  form  what  are  called  its  coverings.  We  have  to  consider, 
therefore,  1,  the  sac,  2,  its  contents,  and  3,  its  coverings. 

1.  The  sac  is  said  to  consist  of  a  body,  neck  and  mouth,  terms 
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which  sufficiently  explain  themselves.  It  is  at  first  thin  and  mem- 
braneous, resembling  the  peritoneum ;  but  in  old  hernioe  may 
become  thickened  and  indurated,  or  else,  as  for  example  in  um- 
bilical hernia,  attenuated,  or  in  places  absorbed.  It  is  usually 
globular  or  pyriform,  but  may  take  almost  any  shape.  Thus  it  may 
be  fusiform,  hour-glass-like,  or  divided  by  adhesions  into  two  parts, 
the  lower  part,  perhaps,  containing  fluid  and  forming  what  is  known 
as  a  hydrocele  of  the  sac  (see  Hydrocele).  The  neck  is  at  first 
generally  slightly  puckered,  but  as  the  result  of  inflammatory 
consolidation  becomes  in  old  herniae  smooth,  thickened,  and  often 
indurated.  The  mouth  may  be  wide  and  expanded,  or,  in  the  case 
of  congenital  hernise,  in  which  the  neck  is  frequently  elongated, 
narrow  and  contracted. 

2.  The  contents  of  the  sac  may  be  intostino  ;ilone  [eiderocele)  ;  or 
omentum  alone  [epiploceU);  or  both,  th<'  omontuiii  then  gene- 
rally descending  in  front  of  the  intestine  {etdcro-ejH'p/ocele),  or  more 
rarely  the  intestine  in  front  of  the  omentum  [epvplo-enterocele).  In 
exceptional  instances  the  bladder,  the  ovaries,  and  other  of  the 
abdominal  or  pelvic  viscera,  have  been  met  with  in  the  sac.  The 
small  intestine,  and  especially  a  portion  of  the  lower  three  feet  of 
the  ileum,  most  frequently  descends.  When  the  large  intestine 
descends  it  is  generally  the  caecum ;  but  any  portion  of  the  small  or 
large  may  do  so.  There  may  be  but  a  small  knuckle  of  intestine  in 
the  sac,  or  a  part  only  of  its  calibre  ;  but  when  once  a  portion  has 
escajDed  there  is  generally  a  tendency  for  more  to  follow,  and  in  old 
hernise  to  the  extent  of  several  inches  or  even  feet.  The  protruded 
intestine  and  mesentery  in  long-standing  cases  becomes  hyper- 
vascular  and  thickened,  and  the  omentum  hy]Dertrophied  and 
matted  together.  A  smaU  quantity  of  serous  fluid  is  also  generally 
found  in  the  sac,  and  in  rare  instances  loose  or  attached  fibrinous 
bodies  somewhat  similar  to  those  met  with  in  bursae.  Where  the 
neck  of  the  sac  has  become  obliterated  by  the  long  wearing  of  a 
truss,  the  sac  has  been  found  filled  entirely  with  serous  fluid,  thus 
forming  a  cyst. 

3.  The  coverings  of  the  sac  necessarily  vary  according  to  the  situa- 
tion of  the  hernia.  They  will  be  enumerated  under  each  special 
form,  and  little  more  need  be  said  about  them  here  further  than 
that  they  often  become  thickened,  blended  together,  thinned,  or 
absorbed,  so  that  in  actual  practice  they  can  seldom  be  demon- 
strated. 

The  conditions  op  a  hernia. — A  hernia  maybe  :  (1)  reducible; 
(2)  irreducible;  (3)  strangulated;  (4)  incarcerated,  or  (5)  inflarged. 

1.  A  reducible  hernia  is  one  that  can  be  returned  into  the 
abdominal  cavity;  i.e.,  it  either  goes  back  when  the  patient  lies 
down ;  or  it  can  be  made  to  do  so  by  the  patient  himself,  or  by  the 
surgeon  making  pressm^e  upon  it  in  a  suitable  direction.    The  sac, 
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except  perhaps  in  quite  recent  cases,  cannot  be  put  back  into  the 
aBdomen  in  conseq[uence  of  its  adhesions  to  the  surrounding  tissues, 
but  remains  empty  in  situ. 

St/mptoms. — At  first  there  may  be  a  mere  fulness  or  protrusion, 
•commonly  at  one  of  the  abdominal  rings ;  the  protrusion  becomes 
more  prominent  when  the  patient  stands  up,  strains,  or  coughs,  but 
it  completely  disappears  on  his  lying  down.  If  neglected  it 
gradually  increases  in  size,  forming  a  prominent  non-translucent 
swelling,  in  which  a  distinct  impulse  is  felt  on  coughing.  If  the 
hernia  contains  intestine  [erderocele),  it  will  be  tense  and  elastic, 
.and  resonant  on  jDcrcussion  ;  whilst  a  peculiar  gurgling  is  heard 
from  the  displacement  of  gas  and  fluid  on  returning  it  into  the 
abdomen.  If  on  the  contrary  it  contains  omentum  {epiplocele), 
it  will  be  dull  to  percussion,  doughy 
and  inelastic,  or  hard  and  resisting, 
and  lobulated,  whilst  the  characteristic 
gurgling  is  not  heard  on  returning  it 
to  the  abdomen. 

The  diagnosis  will  be  given  under 
the  head  of  Special  Herniw,  as  it  is  from 
other  diseases  of  each  special  region 
that  a  diagnosis  has  to  be  made. 

The  treatment  may  be  palliative  or 
radical.  The  palliative  treatment  con- 
sists in  reducing  the  hernia  and 
applying  some  form  of  truss.    A  pad 

and  spica  bandage  should  be  applied  Yic.  315.— Spica  bandage  for 
(Fig.  31o),  till  a  truss  can  be  procured,  the  gioin.  (Bryant's  Surgery.) 
The  form  of  truss  will  vary  according 

to  the  position,  size,  &c.,  of  the  hernia.  Pig.  316  is  an  inguiaal  truss 
•of  the  ordinary  shape,  and  may  be  distinguished  from  a  femoral 
(Fig.  317),  by  the  pad  of  the  latter  being  i:)laced  more  vertically. 
Fig.  318  is  an  umbilical  truss.  In  measuring  for  a  truss  the  follow- 
ing notes  should  be  taken  and  sent  to  the  maker : — 1.  The  dimen- 
sions round  the  pelvis,  midj^ay  between  the  crest  of  the  ilium  and 
the  great  trochanter.  2.  The  kind  of  hernia.  3.  The  side  on  which 
it  is  situated.  4.  The  size  of  the  ring.  5.  The  age  and  sex  of  the 
patient.  6.  The  strength  of  the  spring  required.  The  truss  shoTild 
be  worn  constantly,  and  never  on  any  excuse  be  left  off.  A 
lighter  truss  may  be  provided  for  the  night,  and  one  covered  with 
india-rubber  or  made  of  vulcanite  for  the  bath.  The  radical 
treatment  consists  in  reducing  the  hernia,  and  in  some  way 
obliterating  the  sac  and  closing  the  canal  and  ring.  In  young 
children  the  removal  of  the  cause,  as  phimosis,  &c.,  and  the  wear- 
ing of  a  truss  may  do  this,  but  in  older  children,  and  in  adults,  the 
ring  is  usually  too  large  and  otherwise  altered  for  the  hernia  to  be 
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thus  cured,  and  some  further  procedm-e,  if  thought  advisable,  must 
be  undertaken. 

Radical  cure  of  hernm. — The  methods  that  have  been  practised 
for  the  radical  cure  of  hernia  are  very  numerous.  Some  of  them,  as 
Wood's,  Spanton's,  Warren's  and  Heaton's  are  practically  obsolete 
and  will  here  be  no  longer  described.  The  more  modern  methods 
are  all  founded  to  a  greater  or  less  extent  on  Banks'  operation r 
which  consists  in  cutting  away  the  sac  after  ligature  of  its  neck, 
and  sewing  up  the  ring.  This  simple  procedui'e,  though  often  suffi- 
cient to  ensure  a  radical  cure,  is  sometimes  followed  by  a  return 


Fig.  316.— Inguinal  truss.  Fia.  317.— Femoral  truss. 


of  the  hernia ;  hence  more  elaborate 
operations  have-  been  introduced. 
Most  of  them  are  only  applicable  to 
inguinal  hernia.  Sufficient  time  has 
hardly  elapsed  to  enable  one  to  say 
which  of  the  methods  are  the  most 
efficient,  or  to  what  special  form  of 


Fig.  318. — Umbilical  truss.       inguinal  hernia  the  one  or  the  other 

method  may  be  best  adapted.  The 
methods  I  have  employed  myself  of  late  are  a  modified  Banks' 
operation  for  simf)le  cases,  and  a  modified  Bassini's  for  cases  in 
which  the  external  ring  is  very  large  and  the  canal  more  or  less 
obliterated. 

(1)  MaceiveriS  method. — Mace  wen  dissects  up  the  sac  and  frees  it 
as  far  as  the  internal  abdominal  ring  by  introducing  his  finger 
along  the  inguinal  canal.  The  internal  ring  having  been  reached, 
the  peritoneum  is  separated  for  about  half  an  inch  from  the  whole 
of  the  abdominal  aspect  of  the  circumference  of  the  ring.  The 
external  oblique  is  not  divided.  A  stitch  is  firmly  secured  to 
the  distal  extremity  of  the  sac  and  a  needle  carrying  the  silk  is 
passed  in  a  proximal  direction  several  times  through  both  layers  of 
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the  sac,  so  that  when  pulled  uj^on  the  sac  becomes  foklccl  upon 
itself  like  a  curtain  (Fig.  319).  The  needle  is  then  brought  out 
through  the  anterior  abdominal  wall  just  above  the  internal  ring, 
and  the  folded  sac  having  been  pushed  through  the  ring  in  the 
trans versalis  fascia  is  secured  there  by  the  silk  suture.  The 
internal  oblique  and  transversalis  muscles  are  now  drawn  under 
Poui^art's  ligament  and  there  fixed  by  a  catgut  suture  so  as  to  close 
the  internal  ring,  the  aponeurosis  of  the  external  oblique  being 
avoided  so  that  its  elastic  recoil  shall  not  draw  open  the  canal.  The 
external  abdominal  ring  is  then  laced  up  and  the  skin -incision 
closed  in  the  usual  way. 

(2)  Staninore  Bis]iop''s  method. — Stanniore  Bishop  dissects  up  the 
sac  and  frees  it  from  the  surrounding  structures  as  far  as,  but 
not  beyond,  the  internal  abdominal  ring.    A  long  suture,  armed  at 
both  ends  by  needles,  is  now  passed 
from  below  upwards  through  each  wall 
of  the  sac  in  such  a  way  that,  when 
the  ends  are  pulled  uj^on,  the  sac  is 
drawn  up,  not  like  a  curtain  as  in 
Mace  wen's  operation,  but  like  a  purse 
(Fig.  320).    The  neck  of  the  sac  is  next 
invaeinated  on  one   side  before  the 


finger,  and  the  needle  belonging  to  the 
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end  of  the  thread  on  that  side  passed  319.~Method  of  folding 

,1        1    J.1      •  J.        1    •  1        1    J.  ^ip  the  sac  in  Macewen  s 

though  the  internal  ring  and  made  to       ^^^^^^^^^^      ^,^^.^^1  ^^^^ 

pierce  the  abdominal  wall  from  within        hernia,    s.  Sac.    r.  Inter- 
outwards  (Fig.  321).    The  same  thing        nal  abdominal  ring,     p  p. 
is  done  on  the  ojjposite  side.  When  both        Parietal  peritoneum, 
threads  are  presenting  through  the 

muscular  structures  (Fig.  321)  they  are  pulled  up,  the  sac  being  at 
the  same  time  invaginated  before  the  finger  as  the  threads  are  drawn 
upon.  The  sac  is  then  turned  inside,  out  in  its  i^assage  and  becomes 
fixed  as  a  rounded  boss  exactly  over  the  internal  ring,  its  peritoneal 
surface  being  turned  towards  the  intestine  and  its  first  fold  on  either 
side  being  firmly  aj^plied  to  the  peritoneum  immediately  within  the 
ring  (Fig.  322).  The  ends  of  the  thread  are  now  tied  firmly,  but 
not  tightly,  over  the  ring  which  with  the  canal  is  then  further 
closed  by  buried  catgut  sutures,  so  placed  as  to  draw  the  superior 
half  of  the  anterior  wall  of  the  canal  and  internal  2)illar  of  the 
external  ring  well  over  in  front  of  the  inferior  half  and  external 
pillar. 

(3)  Barker's  method. — Barker  dissects  out  only  the  neck  of  the  sac, 
ligatures  it  and  cuts  it  through  half  an  inch  below  the  ligature. 
The  scrotal  portion  of  the  sac  is  left  in  sit  a.  The  neck  of  the  sac  is 
ixed  to  the  abdominal  wall  by  the  same  ligature  that  closes  the  in- 
ernal  ring.  The  external  abdominal  ring  is  next  laced  up  as  usual 
w.  T  T 
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Fjgs.  320,  321,  322.  —Method  of  treating  the  sac  in  Stanmore  Bishop's  method 
of  i-adicai  cure  of  hernia. 
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(4)  Ball's  method. — Ball,  of  Dublin,  after  dissecting  out  the  sac, 
recommends  torsion  or  twisting  before  ligaturing  the  neck  and 
cutting  off  the  body  of  the  sac.  Care  must  be  exercised  in  aj^plying 
torsion  since  the  peritoneum  has  been  drawn  down  and  the  bladder 
pulled  into  the  wound. 

(5)  Hulded's  method. — Halsted,  of  Baltimore,  makes  an  incision 
parallel  to  Poupart's  ligament  from  the  anterior  superior  spine  of 
the  ilium  to  the  pubic  spine.  He  divides  the  aponeurosis  of  the 
external  oblique,  the  whole  length  of  the  skin -incision.  The  sac 
is  then  dissected  up  and  sutured  by  quilted  sutures  at  as  high  a  level 
as  possible  and  then  the  lower  portion  is  cut  away.  The  spermatic 
cord  is  now  transplanted  to  the  outer  angle  of  the  wound  in  the 
external  oblique  and  the  rent  in  the  aponeurosis  sutured  in  its 
entire  extent  beneath  the  cord.  In  this  way  the  cord  takes  a  sub- 
cutaneous course  and  a  new  inguinal  canal  has  been  fashioned  which 
j)asses  outwards  and  upwards  from  the  internal  abdominal  ring. 

(0)  McBurney's  method. — McBurney,  of  New  York,  treats  the 
wound  by  open  incision  after  dissecting  out  and  ligaturing  the  sac. 
He  endeavours  to  keep  the  wound  an  open  one  by  turning  in  the 
integument  and  suturing  it  to  the  deep  fascia.  He  then  packs  it 
with  iodoform  gauze  and  allows  the  wound  to  granulate.  The 
wound  takes  from  three  to  six  weeks  to  heal,  but  the  firm  scar  left 
completely  obliterates  the  inguinal  canal. 

(7)  BassinPs  method  {slightly  modified). — An  incision  is  made  from 
the  internal  to  the  external  ring  parallel  to  and  about  |-inch 
above  Poupart's  ligament.  The  external  ring  having  been  defined 
the  aponeurosis  of  the  external  oblique  is  divided  from  the  aj^ex  of 
the  ring  the  whole  length  of  the  skin-incision.  The  sac  is  next 
defined,  cleared  with  the  finger  as  high  as  the  internal  ring,  the 
neck  ligatured  and  the  body  cut  away.  The  cord  is  now  lifted  out 
of  the  inguinal  canal  and  held  aside  by  a  silk  ligature  passed  lightly 
beneath  it  (Fig.  323,  b).  The  internal  oblique,  with  the  transversalis 
and  transversalis  fascia,  is  next  separated  from  the  aponeurosis  of 
the  external  oblique  and  from  the  peritoneum,  and  sewn  by  four 
or  five  silk  sutures  to  the  deep  internal  surface  of  Poupart's  ligament, 
which  should  have  been  previously  defined.  In  Fig.  323  two  of  the 
sutures  (d,  e)  are  seen  in  situ.  When  all  the  sutures  have  been 
passed  they  are  tied  beneath  the  cord  and  thus  pull  the  conjoined 
tendon  of  the  internal  oblique  and  transversalis  with  the  transver- 
salis fascia  firmly  downwards  and  outwards,  and  thus  form  a  firm 
posterior  wall  to  the  inguinal  canal.  The  aponeurosis  is  now 
united  by  a  continuous  suture  (Fig.  313,  ii),  and  the  skin  wound 
closed. 

(8)  Radiml  cure  of  femoral  hernia. — -Make  an  incision  over  the 
hernia  from  a  little  above  Poupart's  ligament  yertically  downwards 
about  2^  inches.    Having  freed  the  sac,  opened  it,  and  returned 

T  T  2 
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its  contents,  clear  the  neck  with  the  finger  i^assed  up  the  femoral 
canal.  Ligature  the  neck  ;  cut  away  the  body  ol  the  sac,  and  with 
the  aid  of  Macewen's  needles  carry  the  two  ends  of  the  ligature, 
which  has  been  tied  round  the  neck,  up  the  femoral  canal  anterior 
to  the  peritoneum  and  make  them  emerge  through  the  abdominal 
wall  just  above  the  round  ligament  or  spermatic  cord  about  a  quarter 
of  an  inch  apart.  On  tying  the  two  ends  of  the  ligature  the  sac 
will  be  drawn  well  behind  the  abdominal  parietes.  Whilst  passing 
the  ligatures  23rotect  the  femoral  vein  with  the  finger,  and  draw  up 


Fig.  323. — Method  of  applying  the  sutures  in  the  radical  cure  of  hernia  by 
the  modified  Bassini  Method,  a.  Aponeurosis  of  external  oblique  turned 
down.  B.  Silk  ligature  holding  spermatic  cord  p  aside,  c.  Director  retract- 
ing the  upper  margin  of  the  divided  aponeurosis  of  the  external  oblique. 
D.  and  E.  Two  of  the  deep  sutures  passed  through  the  deep  internal  surface 
of  Poupart's  ligament  and  conjoined  tendon,  g.  The  conjoined  tendon  of 
the  internal  oblique  and  transversalis  and  transversalis  fascia,  h.  Con- 
tinuous suture  for  sewing  up  the  divided  aponeurosis  of  the  external  oblique. 
I  I.  The  skin  in  which  some  of  the  spots  are  indicated  at  which  the  skin 
sutures  should  be  passed. 

the  skin-incision  that  the  needles  may  emerge  in  the  wound.  (3n 
letting  go  the  skin  the  knot  of  the  ligature  will  be  covered  by  it. 
Next  sew  Hey's  ligament  to  Cooper's  ligament  (a  band  of  strong 
ligamentous  fibres  running  along  the  pectineal  ridge  of  the  pubes) 
by  one  or  two  silk  sutui^es,  thus  closing  the  femoral  canal. 

(9)  The  radical  cure  of  umbilical  hernia  may  be  done  by  excising 
comi^letely  the  sac,  and  the  edges  of  the  fibrous  ring  formed 
by  the  linea  alba  through  two  semi- circular  incisions  meeting 
above  and  below.  The  peritoneum,  muscles  and  skin  may 
then  be  united,  layer  by  layer,  by  sutures ;  or  if  the  ring  is  very 
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large  and  its  margins  are  dense,  a  large  flange  stitch  may  be  used 
(Fig.  324),  as  practised  by  Greig  Smith.    The  cicatricial  tissue  is 


Fia.  324. — Grreig  Smith's  method  of  performing  the  radical  cure  of  umbiUcal 
hernia.  A.  Transverse  section  through  hernia  and  parietes  showing  sac, 
contents,  ring,  and  hnes  of  incision,  i  n.  Intestine.  o  m.  Omentum, 
s  K.  Skin.  P.  Fascia,  thickened  at  margin  of  ring.  m.  Rectus  muscle. 
P.  Peritoneum.  1.  Incision  through  skin  of  sac,  which  is  continued  along 
the  subperitoneal  tissue  to  margin  of  ring.  2.  Same  on  opposite  side. 
Between  1  and  2,  skin  and  sac  are  removed  on  free  surface,  and  sac  on  deep 
aspect.  3  and  4.  Incisions  carried  deeply  through  thickened  fascia  round 
umbilical  ring  to  expose  recti.  B.  Gut  returned,  omentum  removed,  super- 
fluous skin  and  sac  removed,  sutures  placed,  incisions  in  fascia  opened  up 
and  recti  exposed.  References  same  as  in  A.  C.  Sutures  tied,  skin  suture 
to  one  side  of  parietal  line  of  junction.  D.  Bird's-eye  view  showing  double 
set  of  sutures  round  umbilical  ring  and  cutaneous  wound.  (From  a  drawing 
by  Mr.  Grreig  Smith.) 

divided  all  round  the  ring  at  its  free  margin  down  to  the  rectus 
muscle,  and  the  sutures  jDassed  first  through  the  ujiper  fibrous  edge, 
then  through  the  rectus,  then  through  the  lower  fibrous  edge  on 
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one  side  of  the  wound,  and  then  in  the  reverse  order  through  the 
tissues  on  the  other  side. 

2.  An  irreducible  hernia  is  one  that  cannot  be  returned  into 
the  abdomen. 

The  causes  of  the  irreducibility,  which  are  many,  may  be  con- 
veniently cLissified  according  as  the  impediment  to  the  return  of 
the  contents  of  the  sac  exists: — 1.  Outside  the  sac,  from  inflam- 
matory thickening  and  contraction  of  the  tissues  forming  the  ring 
or  other  aperture  through  which  the  hernia  has  escaped.  2.  loi  the 
sac  iuaUs,  from  inflammatory  thickening  and  contraction,  and  from 
elongation  of  the  neck  of  the  sac.  3.  Inside  the_sac,  from  [a),  the 
great  bulk  of  the  intestine  or  omentum  due  to  increased  growth 
subsequent  to  their  descent;  (/>),  constriction  of  the  omentum  at  the 
situation  of  the  ring  and  expansion  of  the  lower  part ;  (c),  adhesion 
of  the  intestine  or  omentum  to  the  sac,  or  to  one  another;  (d),  bands 
of  adhesions  stretching  across  the  sac  and  so  confining  a  loop  of 

intestine  or  knuckle  of  omentum;  (e),  a 

collection  of  fluid  in  the  sac ;  (/),  a 
^^^^^^^^^^^  portion  of  intestine  (as  the  ciBCum) 
^      n  ^     having  descended  uncovered  with  peri- 

toneum   on   one   aspect,  the  uncovered 
'^^^^"^  //  portion  forming  adhesions  with  the  tissues 

f^^3^^^^^  around  it  where  the  sac  is  absent. 

W^^S^  syy/ip^or/is  are  similar  to  those  of 

the  reducible  form,  save  that  the  hernia 

Fig.  325.  Ba<y  truss  for    cannot  be  completely  reduced.  Thus, 

irreducible  hernia.         there  is  impulse  on  coughing,  non-trans- 

lucency,  and,  when  it  contains  intestine, 
gurgling  on  handling,  and  resonance  on  percussion.  It  is,  more- 
over, often  attended  with  dragging  or  colicky  pains  and  dyspeptic 
symptoms.  When  its  contents  are  both  intestine  and  omentum,  the 
intestine  can  sometiiiies  be  returned.  A  consideration  of  the  above 
signs  should  serve  to  distinguish  it  from  a  hydrocele  extending  high 
up  the  cord  with  which  it  is  perhaps  most  likely  to  be  confounded. 
An  irreducible  hernia  often  attains  a  large  size,  and  is  not  only  on 
this  account  a  constant  source  of  annoyance  to  the  patient,  but  is 
also  one  of  danger  as  there  is  always  a  risk  of  its  becoming 
obstructed,  strangulated,  or  inflamed,  or  ruptured  by  accidental 
blows,  &c.  The  treatment  may  be  directed  to  one  of  two  ends : — 
1,  to  protect  the  hernia  from  injury  and  prevent  it  from  getting 
bigger  by  the  descent  of  more  intestine  or  omentum;  and  2,  if 
possible,  to  render  it  reducible,  or  better,  if  the  patient's  general 
state  of  health  is  favourable,  to  cure  it,  by  one  of  the  radical  opera- 
tions already  described.  For  the  first  purpose  the  patient  should 
wear  a  bag  truss  (Fig.  325),  or  the  lace-uj)  truss.  Trusses  are 
often  difficult  to  adjust.    Under  such  circumstances  a  cast  of  the 
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parts  should  be  taken  in  2:>laster  of  Paris,  and  to  this  any  instru- 
ment-maker can  then  accurately  mould  the  truss.  When  the  patient 
will  submit,  an  attempt  may  be  made  to  convert  the  hernia  into  a 
reducible  one ;  and  if  persevered  in  will  frequently,  especially  in 
recent  hernias,  be  successful.  The  patient  should  maintain  the 
horizontal  position,  the  diet  should  be  restricted,  saline  purgatives 
given,  and  ice  occasionally  applied  to  the  part,  or  continuous  pres- 
sure may  be  kept  on  the  hernia  by  means  of  the  hinge-cup  truss. 


Fig.  326. — Strangulated  funicular  lioi'nia  from  a  child  aged  six  months.  (8t, 
Ijartliolomew's  Hosi)>,tal  Museum,  No.  2,140  g.) 

This  treatment,  will,  of  course,  only  be  successful  when  the  irre- 
ducibility  depends  upon  removable  causes,  such  as  an  increase  in  the 
bulk  of  the  omentum  or  intestine.  When  due  to  adhesions  and  the 
like,  it  cannot  be  thus  overcome,  though  with  the  use  of  the  hinge- 
cup  truss,  adhesions,  if  not  too  firm,  may  gradually  elongate  and 
disappear.  Seeing,  however,  that  strangulation  may  occur  notwith- 
standing the  use  of  a  truss,  other  things  being  equal,  I  always 
myself  advise  a  radical  cure. 

8.  Strangulated  iiernia.^ — This  form  of  hernia  (Fig.  320)  is 
one  in  which  the  protruded  portion  of  intestine  or  omentum  is  so 
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tightly  gripped,  that  not  only  is  its  return  into  the  abdomen  pre- 
vented,  but  the  circulation  through  its  blood-vessels  is  so  impeded, 
that  congestion,  followed  by  inflammation  and  gangrene,  speedily 
ensues  if  the  strangulation  is  not  soon  relieved. 

Causes. — 1.  The  sudden  forcing  of  intestine  or  omentum  through 
a  ring  or  aperture  so  small  that  it  is  tightly  gripped  from  the 
moment  of  its  descent.  This  is  usually  the  cause  of  strangulation 
in  a  recent  hernia  or  in  an  old  hernia  which  has  suddenly  descended 
through  the  patient's  neglect  to  put  on  his  truss.  2.  The  increase 
of  bulk  in  .  the  hernia  subsequent  to  its  descent,  and  its  consequent 
constriction  where  it  passes  through  the  aperture  or  ring.  This  is 
usually  the  cause  of  strangulation  in  irreducible  herniae,  or  in  hernise 
that  have  not  been  kept  up  by  a"  truss.  Such  an  increase  in  bulk 
may  be  induced  by :  (m),  the  sudden  protrusion  of  a  fresh  portion 
of  omentum  or  intestine  on  the  top  of  that  already  down ;  (6),  the 
swelling  of  the  intestine  from  catarrhal  inflammation  of  the  mucous 
membrane,  or  from  its  becoming  obstructed  by  faeces  or  flatus ;  and 
(c),  congestion  and  inflammation  of  the  omentum. 

The  seat  of  constriction,  or  as  it  is  technically  called  the  stricture, 
is  generally  either  (1),  outside  the  sac,  i.e.,  at  one  of  the  tendinous 
rings,  or  other  aperture  through  which  the  hernia  has  passed ;  or 
(2),  m  the  neck  of  the  sac  itself;  whilst  (3),  in  very  rare  instances,  it 
may  be  inside  the  sac,  the  intestine  having  slipped  through  a  hole 
in  the  omentum,  or  become  entangled  by  a  band  of  adhesions. 

Mechanism  of  strangidation. — The  compression  of  the  veins  at  the 
seat  of  stricture  impedes  the  return  of  venous  blood  from  the  pro- 
truding portion  of  intestine  or  omentum,  and  the  congestion, 
causing  compression  of  the  arteries,  ultimately  leads  to  the  com- 
plete arrest  of  the  circulation,  and  gangrene  finally  ensues.  The 
congestion,  moreover,  induces  paralysis  of  the  muscular  coat  and 
consequent  cessation  of  its  peristaltic  action  and  the  onward  flow  of 
the  intestinal  contents.  For  strangulation  to  occur  it  is  not  necessary 
for  the  whole  circumference  of  the  bowel  to  be  included  in  the 
stricture.  An  inclusion  of  only  a  small  portion  of  its  circumference 
[Richters  Aer'«?"a,  sometimes  incorrectly  called  L/iS/re's  hernia),  in 
consequence  of  the  venous  congestion  and  subsequent  inflammation 
which  it  induces,  is  sufficient.  Indeed,  symptoms  of  strangulation 
are  said  to  occur  when  omentum  only  is  contained  in  the  hernia,  a 
fact  somewhat  difficult  to  explain,  as  constriction  of  omentum  by  a 
tight  ligature  certainly  gives  rise  to  no  symptoms.  It  is  possible 
that  in  these  cases  the  signs  of  strangulation  have  depended  on 
reflex  irritation  of  the  omental  nerves,  or  on  a  small  knuckle  of 
intestine  having  been  strangulated  at  the  neiik^  of  the  sac  and  slipped 
back  unperceived.  That  strangulation  may  j^roduce  a  severe  im- 
pression on  the  nerves,  is  evidenced  by  the  pain  reflected  to  the 
umbilicus,  and  by  the  general  nervous  symptoms, 
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Pathological  condition  of  the  strangulated  jxtr^.— When  the  con- 
striction is  very  tight,  the  circulation  may  be  completely  arrested, 
and  gangrene  ensue  in  a  few  hours.  But  asji^rule  the  arrest  is  only 
partial,  and  the  gangrene  is  preceded  by  congestion  and  inflamma- 
tion. The  intestine  at  first  appears  red  and,  perhaps,  slightly 
swollen,  but  not  otherwise  altered;  whilst  clear  serous  fluid  in 
greater  or  less  quantity  is  poured  out  between  it  and  the  sac.  It 
next  assumes  a  mulberry  colour,  and  as  the  congestion  increases  it 
becomes  darker  and  darker,  and  finally  black  or  ash-grey.  At  the  ^ 
same  time  it  becomes  more  swollen,  and  loses  its  bright  shining 
appearance,  becoming  sticky,  then  doughy  in  consistency,  and 
pitting  on  pressure,  whilst  the  fluid  gets  darker  and  turbid,  and  *^ 
feculent  in  odour;  finally  the  intestine  sloughs,  and  its  contents 
are  extravasated  into  the  sac.  Sloughing  or  ulceration  frequently 
begins  at  the  seat  of  stricture,  and  in  the  mucous  coat,  where,  even 
at  an  early  stage,  an  impression  of  the  stricture  is  often  seen.  The 
omentum  undergoes  similar  changes,  passing  gradually  into  a  state 
of  gangrene.  The  intestine,  above  the  strangulated  portion  for  a 
variable  distance,  is  congested  and  distended  with  fiecal  matter, 
whilst  that  below  is  empty  and  contracted  but  otherwise  natural. 
Simultaneously  with  these  changes  a  local  peritonitis  is  set  up 
about  the  neck  of  the  sac,  gluing  the  intestine  to  the  peritoneum, 
so  that  as  a  rule  there  is  no  extravasation  into  the  peritoneal  cavity. 
The  sac  becomes  inflamed,  a  fsecal  abscess  is  formed,  and,  if  the 
patient  survives,  opens  on  the  surface,  leaving  him  with  a  fsecal 
fistula.  In  other  cases  general  peritonitis  supervenes,  or  the  intes- 
tine gives  way  above  the  stricture  and  so  peritonitis  results. 

The  symptoms  are  local  and  general.  Local  symptoms. — The 
hernia,  if  previously  reducible,  is  no  longer  so ;  it  becomes  tender 
orjDainfid^on  tense,  and  often  tympanitic;    and  the 

''llWHj^^:  £]1£'^^'9^'^'^'!J  ^osi.  Pain  may  be  present  in  the  hernia,  but 
is  generally  referred  to  the  region  of  the  umbilicus.  The  skin  is 
usually  natural,  but  where  gangrene  has  occurred,  it  may  become 
mottled,  or  brick-dust  red,  and  emphysematous,  and  exhale  a  fsecal 
odour.  Ce&^sation  of  pain  may  then  occur,  but  is  a  delusive  sign. 
The  general  symptoms  are  those  of  intestinal  obstruction,  the  two 
chief  being  vomiting  and  constipation.  The  vomiting  is  of  a 
peculiar  gushing  character,  with  little  or  no  retching.  The  vomit 
at  first  consists  of  the  contents  of  the  stomach,  but  soon  becomes 
bile-stained,  and  finally  faecal,  i.e.,  thin  and  brownish-yellow,  with 
a  distinct  odour  of  faeces.  The  constipation  is  complete  (except_in 
Eichter's  hernia),  flatus  not  even  passing,  although  at  first  the 
contents  of  the  large  intestine  may  be  voided,  either  naturally  or 
after  an  enema.  The  face  becomes  pinched  and  anxious,  the  pulse 
small  and  wiry,  the  tongue  furred  and  brown,  and  if  strangulation 
is  not  relieved,  the  patient  may  die  of  collapse,  general  peritonitis, 
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or  exhaustion  from  constant  vomiting.  Very  occasionally  a  foecal 
abscess  may  form  and  the  patient  recover  with  a  faecal  fistula. 
Space  will  not  permit  of  a  description  of  the  variations  in  the 
symptoms  that  may  be  met  with,  and  it  must  suffice  to  say  that  as 
a  rule  in  young  patients  with  recent  hernia  they  are  more  acute, 
and  call  more  imperatively  for  immediate  relief  than  in  older 
patients,  the  subjects  of  irreducible  hernia  of  long  standing,  in 
whom  they  assume  a  more  chronic  character. 

Treatment.— It  cannot  be  too  strongly  impressed  on  the  mind  of 
the  student  that  it  is  of  vital  importance  to  release  the  strangulated 
intestine ;  that  this  as  a  rule  admits  of  no  delay ;  that  every  hour 
adds  to  the  danger  (gaiiLi-roiio  may  occur  within  twenty-four  hours); 
that  the  result  of  the  cnsc  will  depend  to  a  great  oxt(nit  upon  the 
length  of  time  the  strangulation  has  existed ;  that  purgatives  for 
overcoming  the  obstruction  are  not  only  useless  but  absolutely 
injurious;  and  that  prolonged  and  forcible  attemj^ts  to  return  the 
bowel  by  the  taxis  are  unjustifiable  and  wholly  to  be  condemned. 
What  should  be  done,  therefore,  in  a  case  of  strangulated  hernia  ? 
The  taxis  should  as  a  rule  be  applied  for  a  few  minutes ;  if  this  is 
unsuccessful  the  patient  may  in  some  forms  of  inguinal  hernia  be 
put  in  a  warm  bath  for  twenty  minutes,  and  another  attempt  then 
made  to  return  the  bowel.  This  failing,  he  should  be  placed  under 
an  an[esthetic,  and  should  the  bowel  then  not  slip  back  readily  on 
again  gently  trying  the  taxis,  the  operation  for  dividing  the  stricture 
should  at  once  be  proceeded  with  before  he  is  allowed  to  recover  from 
the  anaesthetic.  If  the  surgeon  is  not  prepared  for  the  operation, 
or  requires  help,  a  full  dose  of  opium  should  in  the  meantime  be 
given,  and  ice,  if  at  hand,  or  warmth  in  the  form  of  a  large  poultice, 
be  applied  to  the  tumour.  But  it  is  l)ottf'i'  not  to  attf'Tni)t  the 
reduction  under  an  anjBsthetic  till  2iro})ar('(l  to  proceed  with  the 
operation.  We  have  then  to  consider  the  method  of  applying  the 
taxis,  the  cases  in  which  it  should  not  be  used,  the  cases  suitable 
for  the  hot  bath,  and  the  operation  of  herniotomy. 

The  taxis. — The  method  of  applying  the  taxis,  which  is  merely 
the  technical  term  given  to  the  various  manipulations  of  traction 
and  comjDression  used  in  returning  the  hernia  into  the  abdomen,  can 
only  be  learned  by  practice.  The  pelvis  should  be  slightly  raised, 
and  the  thigh,  in  femoral  hernia,  flexed  and  adducted  so  as  to  relax 
as  much  as  possible  the  constricting  ring.  With  one  hand,  slightly 
raise  the  hernia,  and  grasp  it  gently  so  that  some  of  the  flatus  or 
fluid  may  be  squeezed  out  and  the  bulk  lessened.  With  the  finger 
and  thumb  of  the  other  hand,  gently  compress  the  neck  laterally  to 
prevent  its  bulging  over  the  margin  of  the  ring,  and  at  the  same  time 
draw  the  hernia  a  little  downwards  to  disengage  its  neck.  The 
pressure  should  be  aj^plied  steadily,  not  spasmodically,  and  its  direc- 
tion varied  according  to  the  kind  of  hernia.    No  violence  should  be 
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used,  and  if  after  a  few  minutes  the  intestine  does  not  slip  back  with 
the  characteristic  rush,  further  attempts  should  not  be  made.  Violent 
or  prolonged  efforts  are  strongly  to  be  condemned,  as  not  only  are 
they  unlikely  to  be  successful,  but  may  lead  to  the  rupture  of  the 
intestine,  or  stopping  short  of  this  may  cause  so  much  bruising, 
ecchymosis,  or  inflammation,  that  they  jeopardize  its  recovery  after 
operation.  How  long  _  should  the  taxis  be  applied  P  Certainly  not 
more  than  ten  minutes  at  the  outside.  The  length  of  time,  how- 
ever, may  vary  in  different  hernioe.  Roughly  it  may  be  given  at 
about  two  minutes  for  a  small  tight  femoral  hernia,  and  five 
minutes  for  a  large  femoral,  inguinal,  or  umbilical  hernia.  It 
should  be  remembered  that  the  taxis  is  more  successful  in  recent 
than  in  old  femoral  hernice ;  in  inguinal  than  in  femoral,  and  espe- 
cially in  old  inguinal  under  chloroform ;  and  that  when  successful 
it  is  the  safest  method  of  overcoming  the  strangulation.  The  taxis 
should  not  be  apj^lied — 1,  when  other  surgeons  have  already  em- 
ployed it  for  long  periods ;  2,  when  the  hernia  is  very  tense,  tender, 
or  inflamed ;  3,  in  femoral  hernia  where  faecal  vomiting  has  existed 
for  some  time,  or  where  hiccough  has  supervened ; — in  short,  when- 
ever it  api^ears  questionable  whether  the  intestine  has  not  passed 
into  a  condition  beyond  recoverjT-,  or  whether  actual  gangrene  has 
not  taken  place. 

The  hot  hath  is  more  likely  to  succeed  in  acute  than  in  chronic 
cases,  in  young  muscular  patients,  and  in  inguinal  herniae.  It 
should  not,  as  a  rule,  be  given  to  the  old  or  feeble,  as  it  has  then  a 
tendency  to  induce  severe  syncope,  and  renders  them  liable  to  take 
cold.  Little  can  be  expected  from  it  in  femoral  hernia  on  account 
of  the  fibrous  and  unyielding  natui^e  of  the  ring. 

The  operation. — Herniotomy  or  kelotomy  has  for  its  object — 1, 
the  liberation  of  the  strangulated  intestine  or  omentum  by  dividing 
the  strictui-e,  and  2,  the  returning  it  into  the  abdomen  if  proper  or 
possible.  The  parts  having  been  shaved  and  thoroughly  cleansed 
with  soap  and  water  and  sponged  with  some  antiseptic  lotion,  an 
incision  should  be  made  over  the  neck  of  the  sac  in  the  long  axis  of 
the  tumour,  and  its  coverings  carefully  and  successively  divided  till 
the  sac  is  exposed,  any  bleeding  vessels  being  tied.  The  sac  may  be 
known  by  the  arborescent  arrangement  of  its  vessels,  its  tenseness 
and  smoothness,  and,  when  thin,  by  intestine,  omentum,  orfluid  being 
seen  through  it.  It  may  f ui'ther  be  distinguished  from  the  intestine 
by  the  shining  ap2:)earance  of  the  latter,  by  the  circular  arrange- 
ment of  the  intestinal  vessels,  and  by  a  little  fluid  usually  escaping 
when  the  sac  is  opened.  If  still  in  doubt,  the  questionable 
structure  should  be  picked  up  with  the  thumb  and  fore-finger  if 
not  too  tense,  when,  if  it  is  sac,  the  intestine  will  be  felt  to  slip 
away.  Before  opening  the  sac,  every  antiseptic  precaution  in  the 
widest  sense  of  the  term  should  be  taken.    All  bleeding  should  be 


652 


DISEASES  OF  REGION'S. 


stopped,  and  the  wound,  the  surgeon's  hands  and  those  of  his 
assistant,  and  the  instruments,  should  be  thoroughly  cleansed  from 
blood  with  antiseptic  lotion.  A  piece  of  the  sac  should  be  nipped 
up  with  the  forceps,  and  nicked  with  the  blade  of  the  knife  held 
on  the  flat.  If  too  tense  to  allow  of  this,  it  must  be  cautiously 
scratched  through  with  the  point  of  the  knife.  As  a  rule  there  is 
no  danger  of  injuring  the  intestine,  as  some  fluid  generally  exists 
between  the  sac  and  its  contents.  The  sac,  however,  should  always 
be  opened  with  care,  as  the  intestine  may  l)o  in  contact  with  it.  If 
omentum  is  seen  shining  through  the  sac,  it  should  be  opened 
opposite  that  spot.  The  character  of  the  fluid  which  escapes  is  a 
good  criterion  of  the  condition  of  the  parts.  If  pale  and  serous, 
the  indication  is  good;  if  blood-stained  and  turbid  or  faecal  in 
odour,  bad.  A  director  should  now  be  passed  through  the  small 
opening,  and  the  sac  laid  open,  the  fluid  absorbed  by  sponges  to 
prevent  it  running  into  the  abdomen,  and  the  contents  examined. 
If  only  omentum  presents,  this  should  be  gently  unravelled  to 
search  for  intestine,  a  small  knuckle  of  which  will  often  be  found 
near  the  neck  of  the  sac.    The  questions  will  now  arise,  what  shall 


Fig.  327. — Cooper's  hernia  knife. 

be  done  with  the  intestine,  what  with  the  omentum  ?  Shall  they, 
or  can  they  be  returned  ?  Shall  the  omentum  be  cut  off  ?  Shall 
the  stricture  be  divided  ? 

Treatment  of  the  intestine. — If  the  intestine  is  merely  congested 
and  claret- coloured  but  still  shining  and  the  fluid  in  the  sac  is  of  a 
serous  character,  there  can  be  no  question  of  replacing  it  in  the 
abdomen ;  or  if  it  is  already  gangrenous  (a  condition  that  may  be 
known  by  its  ash-gTey''colour,  loss  of  elasticity  and  not  bleeding  if 
pricked),  there  can  be  no  question,  on  the  other  hand,  that  it  ought 
not  to  be  returned,  but  must  be  dealt  with  in  one  of  the  ways  to  be 
presently  described.  Again,  if  it  is  adherent  to  the  sac  the  adhe- 
sions when  soft  and  recent  may  be  gently  broken  down  with  the 
finger  and  the  intestine  returned  unless  such  is  contra-indicated 
from  other  causes ;  or  when  the  adhesions  are  old  and  fibrous,  they 
may  be  cut  through  and  ligatured,  and  the  intestine  also  returned ; 
but  when  they  are  thick  and  fleshy,  the  intestine  may  either  ]be  left 
in  the  sac,  as  any  attempt  to  break  them  down  would  probably  lead 
to  the  tearing  of  its  walls,  or  the  adherent  portions  of  the  sac  may 
be  separated  from  the  surrounding  tissues  and  returned  with  the 
intestine.  In  cases  of  the  above  kind  the  treatment  is  clear ;  but 
when  the  intestine  is  black,  ecchymosed,  doughy,  sticky,  or  coated 
with  lymph,  but  not  actually  gangrenous,  whilst  the  impression  of 
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the  stricture  is  well  marked,  and  the  fliiid  in  the  sac  is  of  a  dark 
colour,  it  becomes  an  anxious  moment  for  the  surgeon  to  decide 
what  to  do  with  it,  and  much  must  be  left  to  his  own  judgment  in 
each  individual  case.  As  a  general  rule  it  may  be  said  that  when  only 
a_small  knuckle  of  intestine  is  present  and,  although  black,  has  not 
lost  its  shining  colour,  and  on  gently  drawing  it  down  there  is  no  sign 
of  ulceration  at  the  seat  of  stricture,  it  should  be  replaced  just  within 
the  ring,  so  that  if  it  subse({uontly  gives  way  the  foecal  contents 
may  escape  externally ;  but  that,  when  the  intestine  is  ecchymosed, 
doughy,  &c.,  or  it  is  feared  that  ulceration  of  the  mucous  coat  may 
have  already  begun  at  the  seat  of  stricture,  and  especially  when  a 
large  coil  is  present,  it  should  be  left  in  the  sac,  or  dealt  with  in  one 
of  the  ways  to  be  presently  mentioned.  Some  surgeons,  however, 
if  in  doubt,  always  leave  the  intestine  in  the  sac ;  others  stitch  the 
bowel  to  the  parietal  peritoneum,  so  as  to  leave  the  most  doubtful 
part  in  the  centre  of  the  ring  of  sutures.  If  the  gut  gives  way  the 
faeces  will  then  pass  outwards;  if  the  injured  part  recovers,  the  gut 
will  merely  be  left  adherent  by  one  surface  to  the  inside  of  the 
abdominal  wall.  Others  again  establish  a  lateral  anastomosis 
between  the  gut  above  and  below,  and  should  the  exjiosed  loop  turn 
out  to  be  gangrenous,  remove  it  the  next  day  and  close  the  ends  of 
the  Ijowel  by  Lembert  sutures. 

When  the  gut  is  clearly  (jangrenous  several  courses  are  oi:)en  : — 

1.  An  artificial  anus  may  be  made  [a)  by  merely  leaving  the 
gangrenous  gut  in  the  sac  ;  or  (h)  by  cutting  away  the  gangrenous 
part ;  or  (c)  by  cutting  it  away  and  stitching  the  open  ends  of  the 
intestines  to  the  wound.  A  secondary  operation  will  subsequently 
be  required  to  close  the  artificial  anus  (p.  659). 

2.  The  gangrenous  part  may  be  cut  away;  and  the  intestine 
above  and  below  united  and  returned  into  the  abdomen.  When 
this  course  is  selected  some  surgeons  are  in  favour  of  uniting  the 
gut  in  the  wound ;  others  through  an  incision  in  the  middle  line  or 
linea  semilunaris.  When  the  mesentery  is  sufficiently  long  to 
allow  of  the  intestine  being  drawn  down,  the  wound  is,  perhaps, 
the  better  situation.  When  the  intestine  cannot  be  drawn  down  as 
in  some  cases  of  femoral  hernia,  then  the  abdominal  incision  is 
preferable.  In  inguinal  hernia  the  wound  can  be  readily  jn^olonged 
into  the  abdominal  cavity.  In  femoral  hernia  to  do  this  would 
involve  the  division  of  Poupart's  ligament  and  the  subsequent 
weakening  of  the  abdominal  wall  in  this  situation.  Whichever 
method  is  chosen  sufficient  intestine  should  be  cut  away  to  ensure 
sound  tissues  being  brought  into  contact.  The  peritoneal  cavity 
being  protected  by  aseptic  gauze  packed  round  the  loop  of  intes- 
tine to  be  dealt  with,  cut  the  gangrenous  portion  completely  away ; 
empty  the  distended  portion  above  as  much  as  possible ;  clamp 
both  the  upi^er  and  lower  portions  with  rubber  tubing  passed 
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through  a  small  incision  in  the  mesentery  to  prevent  further  i-xcsxl 
soiling;  irrigate  with  perchloride  of  mercury  (1  in  2,000);  restore 
the  continuity  of  the  gut  by  one  of  the  methods  described  at  p.  383, 
and  replace  the  united  intestine  in  the  abdominal  cavit3^  Eemove 
the  sac  after  ligature  of  its  neck,  and  close  the  ring  or  the 
abdominal  wound  in  the  ordinary  way  if  the  operation  has  been 
done  by  the  intra-abdominal  method. 

The  choice  of  establishing  an  artificial  anus,  or  of  excising  the 
gangrenous  portion  and  uniting  the  gut  above  and  below,  will 
depend  in  great  measure  on  the  general  condition  of  the  patient, 
and  on  what  assistance  and  appliances  for  an  aseptic  operation  are 
at  hand. 

Should  the  intestine  be  accidentally  wounded  either  in  opening 
the  sac,  or,  as  more  commonly  haj^pens,  in  dividing  the  stricture, 
the  edges  of  the  wound  should  be  united  in  the  way  described  at 
p.  383. 

Trcdfinmt  of  oiDodinn. — When  small  in  amount,  recently  pro- 
truded, and  only  slightly  congested,  the  omontiun  should  be 
returned.  When  large  in  amount,  thickened,  inflamed,  or  gan- 
grenous, it  should  be  ligatured,  cut  off,  and  the  stump  returned  into 
the  abdomen.  Aseptic  silk  is  the  best  material  for  ligaturing  the 
omentum.  The  ligature,  to  prevent  slipping,  should  be  tied  very 
tightly  or  made  to  transfix  the  pedicle,  the  latter,  if  necessary, 
being  gently  pulled  down  to  ensure  its  being  tied  at  a  healthy  spot. 
When  the  omentum  forms  a  large  mass  it  should  be  carefully 
unravelled  to  determine  the  absence  of  intestine  in  its  midst,  and 
then  lied  in  separate  portions.  Ligature  of  the  vessels  separately 
is  unsafe,  as  some  may  be  missed,  and  h[©morrhage  occur  into  the 
peritoneal  cavity.  The  ligatures  should  be  cut  off  short  and 
returned  with  the  omentum.  They  become  encysted  and  cause  no 
irritation.  If  the  omentum  is  adherent  to  the  intestine  it  may  be 
gently  separated  from  it  or  returned  with  the  intestine.  If  adherent 
to  the  sac  it  may  be  separated  and  returned  or  removed  with  the 
latter. 

Dirisiou  of  the  stricture  at  the  neck  of  the  sac. — Pass  the  index 
finger  gently  between  the  intestine  and  the  sac,  or  if  the  omentum 
is  spread  out  between  the  intestine  and  the  sac  (forming  the  so-called 
omental  sac),  between  the  intestine  and  omentum.  The  stricture 
having  been  discovered,  insinuate  the  finger-nail  gently  under  it, 
and  the  intestine  being  held  aside  by  the  other  fingers  or  by  an 
assistant,  pass  the  hernia  knife,  held  with  its  blade  on  the  flat  and 
protected  by  the  pulp  of  the  finger,  beneath  the  stricture,  turn  its 
cutting  edge  towards  the  stricture,  and  notch  the  latter  in  one  or 
more  places  by  gently  depressing  the  handle.  The  direction  in 
which  the  notch  should  be  made  will  depend  upon  the  situation  of 
the  hernia;  in  extent  it  should  be  as  limited  as  possible.  The 
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;-^urgeon,  as  a  rule,  will  do  better  to  employ  his  finger  than  the 
director,  as  there  is  much  less  risk  of  wounding  the  intestine,  but 
if  a  director  is  used  it  should  be  broad  and  flat  so  as  to  prevent  as 
much  as  j^ossible  the  intestine  bulging  over  it,  and  so  coming  into 
contact  with  the  edge  of  the  knife  (Fig.  32(S).  If  it  is  found  that 
the  stricture  is  not  sufficiently  divided  to  allow  the  intestine  to  slip 
back  on  being  manipulated  with  the  fingers,  a  second  notch  should 
be  made.  But  if  the  intestine  does  not  then  return  easily  the 
stricture  should  be  divided  again,  as  no  force  must  be  used. 
Instead  of  dividing  the  stricture  from  within  outwards,  in  inguinal 
hernia  the  incision  may  be  made  over  the  internal  ring,  and  the 
stricture  then  divided  from  without  inwards.  Every  step  is  plainly 
in  view,  and  no  hernia  knife  or  director  is  required. 

Where  the  intestine  is  gangrenous,  some  surgeons,  who  hold  that 
it  is  better  to  leave  the  gangrenous  intestine  in  the  sac,  merely  notch 
the  stricture,  disturbing  as  little  as  possible  the  adhesions  that 
have  formed  between  the  intestine  and  the  neck  of  the  sac,  as  it  is 
upon  these  cutting  off,  as  they  do,  the  general  peritoneal  cavity 
from  the  gangrenous  gut,  that  the  patient's  safety  depends.  If  this 


Fig.  328. — Wonnakrs  licrnia  director. 


course  is  pursued  the  stricture  had  better  be  divided  from  without 
inwards,  so  that  neither  the  finger  nor  the  director  need  be  pushed 
up  from  the  septic  sac  into  the  abdomen.  If  the  ring  is  thus 
treated  the  peritoneal  adhesions  may  be  left  undisturbed.  The 
division  here  is  not  practised  for  the  purpose  of  relieving  the 
strangulation,  as  the  bowel  is  already  dead ;  but  for  the  purpose  of 
allowing  the  contents  of  the  bowel  above  the  gangrenous  part  to 
escape  externally. 

Treatment  of  the  sac. — The  next  question  that  arises  is,  what 
should  be  done  with  the  sac  'f  My  own  practice  has  been,  unless 
otherwise  contra-indicated,  to  dissect  up  the  sac,  apply  a  silk  or  stout 
catgut,  ligature  to  its  neck,  and  cut  the.  body  of  the  sac  away.  In 
'm(//(fy^«niernia  the  ring  may  then  be  brought  together  with  sutiu'es, 
and  the  wound  closed.  In  femoral  hernia  the  parts  are  so  rigid  that 
they  ai'e  with  more  difficulty  brought  together.  In  umbilical 
hoi'nia  the  sac  with  the  redundant  integuments  may  be  removed, 
and  the  wound  united  with  the  peritoneal  surfaces  in  contact  by 
deep  and  superficial  sutures.  Some,  however,  still  jDrefer  simply 
to  leave  the  sac  in  situ,  merely  luiiting  the  wound,  and  applying 
a  pad.  The  sac  should  not  be  ligatured  and  cut  off:— 1.  When 
the  patient  is  weak  or  collapsed,  and  it  is  desii\able  to  comj^lete 
the  operation  with  as  little  delay  as  possible.    2.  When  the  intestine 
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is  in  that  doubtful  condition  that  it  lias  only  been  placed  just  within 
the  ring.  3.  When  the  abdomen  contains  much  serous  fluid,  or 
peritonitis  is  present — gauze  drain  or  tube  may  then  be  inserted. 

After-treatment, — The  wound  should  be  dressed  antise23tically, 
and  a  spica  bandage  firmly  applied.  Half  a  grain  of  morphia  may 
then  be  injected  subcutaneously,  or  a  full  dose  of  opium  given  by 
the  mouth.  Some  surgeons  keep  the  patient  subsequently  under 
the  influence  of  the  drug,  in  order  to  place  the  intestine  at  rest  till 
it  has  had  time  to  recover  from  the  effects  of  the  inflammation ; 
others  only  employ  it  if  there  is  pain  or  restlessness.  To  further 
insure  rest  some  wash  out  the  stomach  with  the  stomach-pump. 
"With  the  same  end  in  view  no  nourishment  should  be  given  by 
the  mouth  for  the  first  twelve  or  twenty-four  hours,  but  tea- 
spoonfuls  of  hot  water  may  be  given  occasionally  to  relieve  thirst 
and  check  any  tendency  to  vomit.  Nutrient  suppositories  or 
nutrient  enemata  after-  the  first  twelve  hours  may  be  given  by  the 
rectum.  Subsequently  milk,  in  small  quantities  at  a  time,  may  be 
taken  by  the  mouth,  then,  in  addition,  beef -tea ;  but  no  solid  food 
should  be  allowed  till  the  bowels  have  acted.  This  they  should 
usually  be  permitted  to  do  spontaneously,  as  no  harm  will  ensue 
should  they  continue  confined  for  a  week  or  ten  days.  If,  however, 
any  distension  or  uncomfortable  sensations  are  experienced,  an 
enema  of  soap  and  water  may  be  given  on  the  second  or  third  day, 
or  the  rectal  tube  passed  to  permit  of  the  escape  of  flatus,  and  a 
change  of  position  in  bed  allowed.  If  the  distension  is  great  a 
purge  on  the  third  day  may  sometimes  with  advantage  be  given ; 
such,  however,  in  my  experience  is  seldom  required. 

Ccmditions  that  may  give  rise  to  a  coittin nance  of  the  symptoms  of 
stran<iiilation  oftiT  the  taxis  or  herniotomy . — As  a  rule  the  symptoms 
of  strangulation  cease  immediately  or  soon  after  the  successful 
application  of  the  taxis,  or  of  herniotomy.  Should  they  persist 
they  may  dejDcnd  on— 1.  The  effect  of  the  anaesthetic .  2.  Paralysis 
of  the  muscular  coat  of  the  intestine.  3.  The  presence  of  another 
hernia.  4.  The  displacement  of  the  hernia,  or  reduction  en  masse. 
5.  Detachment  of  the  neck  of  the  sac,  the  intestine  remaining 
strangulated.  6.  Eu£ture  of  the  sac,  and  reduction  of  the  intes- 
tine through  the  rent,  the  strangulation  continuing  at  the  neck. 
7.  Passage  ..of  the  intestine  into  a  pouch. m--. second  sac  instead 
of  into  the  abdominal  cavity.  8.  Incomplete  reduction  of  the 
intestine.  9.  The  gut  becoming  gangrenous  and  giving  way. 
10.  Enteritis  or  peritonitis.  11.  Internal  .strangulation  of  .the 
intestine  by  adhesion  probably  near  the  neck  of  the  sac. 

If  the  persistence  of  the  symptoms  is  due  to  the  anaesthetic  they 
will  usually  pass  off  in  a  few  hours.  The  vomiting,  moreover,  is 
usually  attended  with  much  retching,  and  is  not  of  that  gushing 
nature  characteristic  of  strangulation  of  the  bowel.    If  due  to 
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paralysis  of  the  muscular  coat  of  the  intestine,  the  symj^toms  will 
also,  as  a  rule,  gradually  cease  as  the  congestion  passes  off.  Should 
they  not  do  so,  however,  a  careful  search  should  be  made,  if  this 
has  not  already  been  done,  for  another  hernia,  and  if  one  is  dis- 
covered and  appears  strangulated,  it  should  be  explored.  If  no 
other  hernia  exists  the  continuance  of  the  symptoms  may  be  due 
to  the  hernia  not  having  been  properly  reduced,  to  peritonitis,  to 
the  persistence  of  the  paralysis  of  the  muscular  coat  of  the  gut,  or 
to  internal  strangulation.  If,  therefore,  the  hernia  is  reported  not 
to  have  slipped  back  with  the  usual  gui-gle,  or  there  is  some  fulness 
felt  about  the  hernial  ring,  the  ring  must  be  cut  down  upon  and 
explored,  or  the  wound,  if  an  oj^eration  has  been  performed,  opened 
up.  It  may  then  be  found  (a)  that  the  hernia  has  been  reduced 
en  masse,  i.e.,  that  the  hernia,  along  with  the  sac,  has  been  forced 
bet^jSen_tlie_Ja^d^^  and  the  peritoneum,  a  condition 

most  frec[uently  m  the  hernia  is  femoi'al ;  [h)  that  the 

neck  of  the  sac  has  become  detached,  the  intestine  remainino- 

o 

strangulated  ;  (c)  that  the  posteiior  part  of  the  sac  has  been  rent 
and  the  hernia,  still  strangulated  at  the  neck,  forced  into  the  sub- 
serous connective  tissue  ;  or  [d)  that  the  hernia  has  j)assed  into 
a  pouch  at  the  neck  of  the  sac  instead  of  into  the  peritoneal 
cavity ;  (e)  that  the  intestine  has  not  been  completely  reduced. 
Under  any  of  the  above  circumstances  the  finger  should  be  intro- 
duced into  the  sac.  If  it  can  be  jDassed  through  the  neck  into  the 
abdominal  cavity  the  continuance  of  the  symptoms  will  2)robably 
depend  on  (1)  paralysis  of  the  muscular  coat  consequent  on  injury 
of  the  intestine ;  (2)  reduction  into  a  pouch  at  neck  of  sac  ;  or 
(3)  strangulation  by  adhesion  within  the  abdomen.  In  such  cases 
the  portion  of  intestine  at  fault  will  probably  be  in  the  near  vicinity 
of  the  neck  of  the  sac,  and  can  be  drawn  down  by  the  finger  and 
inspected.  If,  on  the  other  hand,  the  finger  cannot  be  passed  into 
the  abdominal  cavity  the  trouble  will  most  likely  depend  upon  (1)  a 
reduction  en  masse ;  (2)  detachment  of  the  neck  ;  (3)  a  rent  of  the 
sac ;  or  (4)  incomplete  reduction.  Try  to  feel  the  neck  of  the  sac 
with  the  finger.  If  this  cannot  be  felt  then  the  neck  of  the  sac  has 
been  detached  and  pushed  backwards,  and  the  condition  is  one  of 
reduction  en  masse.  If  the  neck  can  be  felt,  but  there  is  no  passage 
into  the  abdomen,  then  the  contents  of  the  sac  have  2)i'obably  been 
forced  thrcnigh  a  rent  in  the  sac  into  the  surrounding  tissues.  The 
sac  should  then  be  drawn  down,  the  condition  causing  the  strangu- 
lation accurately  ascertained,  the  strictui'e,  wherever  situated, 
divided,  and  the  intestine  returned  into  the  peritoneal  cavity. 
Peritonitis  following  the  reduction  of  a  hernia  may  be  known  by 
the  signs  already  given  at  jo.  395,  and  should  be  treated  as  there 
indicated.  Persistent  paralysis  of  the  muscular  coat,  or  the  existence 
of  internal  strangulation,  may  be  suspected  when  along  with  the 


658 


DISEASES  OF  REGIONS. 


continuance  of  the  symptoms  of  strangulation  of  tlie  bowel  the 
signs  of  the  other  conditions  that  may  give  rise  to  such  symptoms  are 
absent.  Should  the  paralysis  not  pass  off  under  the  influence  of 
time,  an  enema,  or  even  a  purgative,  may,  in  some  cases,  be  useful 
to  rouse  the  intestine  to  action,  whilst,  in  rare  instances,  it  may 
become  necessary  to  explore  the  abdomen,  open  the  intestine  above 
the  paralysed  part,  and  suture  it  to  the  wound  in  the  parietes. 
Internal  strangulation  should  be  treated  as  described  under 
Laparotomy. 

Prognosis. — The  prognosis  in  a  case  of  strangulated  hernia  will 
depend  on  the  length  of  time  the  hernia  has  been  strangulated,  the 
tightness  of  the  stricture,  the  presence  or  absence  of  gangrene  or  peri- 
tonitis before  the  operation,  the  amount  of  bruising  inflicted  on  the 
gut  by  the  taxis,  the  degree  of  exposure  and  manipulation  to  which 
the  gut  is  subjected  during  the  operation,  and  the  general  condition 
of  the  patient.  Moreover,  the  prognosis  is  graver  in  a  small  femoral 
hernia,  and  in  a  hernia  which  has  recently  come  down  (inasmuch 
as  in  these  the  constriction  is  usually  tight),  than  in  an  oblique 
inguinal  hernia,  or  a  hernia  of  long  standing,  in  which  the  con- 
striction is  usually  much  less. 

4.  Obstructed  or  incarcerated  hernia. — These  terms  are 
generally  applied  synonymously  to  an  irreducible  hei-nia  in  which 
the_j)rotruded  intestine  has  become  obstructed  by  a  collection  of 
undigested  food,  foreign  bodies,  as  fruit-stonos,  &c.    The  hernia 
is  most  frequently  met  with  in  old  people,  and  if  neglected,  is  apt 
to  become  strangulated  or  inflamed.    Si/mptoms. — As  in  strangula- 
tion, there  may  be  constipation,  colicky  pains,  nausea,  and  perhaps 
vomiting ;  but  the  local  signs  of  strangulation  are  less  marked. 
Thus,  there  may  be  little  or  no  local  pain  and  no  tension  in  the  sac, 
though,  at  times,  it  may  become  distended  and  larger  than  before 
the  incarceration  occurred.    The  impulse  on  cough  may  still  be 
present,  and  hard  fsecal  masses  may,  i)erhaps,  be  felt.    The  symp- 
toms, however,  may  gradually  merge  into  those  of  stranguhition, 
and  it  is   often  difficult  to  distinguish  mere   obstruction  from 
strangulation,  especially  when  the  former  is  associated  with  some 
inflammation  of  the  sac.  When  in  doubt,  the  case  should  be  treated 
like  one  of  strangulated  hernia.    Treatment. — A  purgative  enema, 
rest  in  the  recumbent  position,  warmth  or  ice  to  the  part,  and 
restriction  of  diet  should  be  prescribed.   When  there  is  no  vomiting, 
a  brisk  purge  is  often  successful,  but  before  giving  such  the^urgeiin 
should  thoroughly  assure  himself  that  strangulation  does  not  exist. 
The  application  of  the  taxis  is  advised  by  some,  and  doubtless,  in 
some  instances,  the  intestine  may  be  emptied  of  its  contents  by  this 
means.     It  should  be  remembered,  however,  that  its  use  is  not 
imattended  with  risk. 

5.  Inflamed  hernia. — In  this  condition  the  sac  and,  to  some 
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extentiJts_  contents  are  inflamed.  Inflammation  is  most  common  in 
small  irreducible  epiploceles,  and  is  generally  the  result  of  inj^ury, 
the  pressure  of  a  bacllyj:fitting  .truss,  or  of  violent  exercise.  Tf 
neglected  the  hernia  is  apt  to  pass  into  a  condition  of  strangulation. 

The  local  symptoms  resemble  those  of  a  strangulated  hernia,  but 
the  impulse  on  cough  is  not  absent,  though  it  may  be  less  marked 
than  in  a  hernia  in  its  ordinary  state,  and  there  is  not  so  much 
tension  in  the  sac  as  when  strangulation  exists.  The  parts  are  hot, 
temier,  and  oedematous,  and  there  may  be  feverish  symptoms, 
vomiting,  and  constipation.  The  vomit  consists,  however,  only  of 
the  contents  of  the  stomach,  and  is  not  faecal ;  the  constipation  is 
seldom  complete  ;  and  flatus  will  usually  pass. 

Treat  me  id. — An  ice  bag  should  be  applied  over  the  hernia,  and  the 
patient  placed  in  the  recumbent  position,  with  the  parts  as  much  as 
possible  relaxed.  The  diet  should  be  restricted  to  small  quantities 
of  milk  and  beef-tea,  and  opium  administered  in  small  doses. 
When  all  signs  of  inflammation  have  subsided  an  enema  may  be 
given  if  the  bowels  do  not  act  spontaneously.  Should  the  inflam- 
mation run  on  to  strangulation,  herniotomy  must  be  performed ; 
whilst,  should  suppuration,  a  very  rare  event,  occur,  the  pus  must 
be  let  out  by  a  free  incision. 

Fm-al  fistula  and  artificial  anus  after  operation,  for  strangulated 
hernia. — Fsecal  fistula  is  due  to  ulceration  of  the  mucous  membrane 
at  the  seat  of  stricture,  and  subsequent  perforation  of  the  bowel ; 
artificial  anus,  to  the  gangrene  of  a  considerable  j^ortion  of  the 
strangulated  bowel.  In  both,  adhesions  form  between  the  serous 
coat  of  the  intestine  and  the  jDarietal  j)eritoneum,  and  in  this  way 
prevent  the  extravasation  of  faeces  into  the  general  j^eritoneal 
cavity ;  but  in  the  faecal  fistula  the  perforation  of  the  bowel  being- 
small,  most  of  the  fa'cal  contents  are  passed  per  anum  ;  whereas,  in 
artificial  anus,  the  whole  escape  extei'nally,  and  the  intestine  below 
shrinks  and  becomes  more  or  less  atrophied.  In  fo?cal  fistida  only 
a  fistulous  aperture,  discharging  faeces,  is  present ;  in  artificial  anus 
the  openings  of  the  upper  and  lower  portions  of  the  intestine  can 
generally  be  seen.  The  upper  opening  may  be  known  by  its  larger 
size,  redder  colour,  and  by  faeces  issuing  from  it,  whilst  at  times  its 
mucous  membrane  may  be  prolapsed. 

Treatment. — A  f^cal  fistula  will,  as  a  rule,  close  si3ontaneously, 
and  beyond  keeping  the  parts  clean,  nothing  is  generally  required. 
In  artificial  anus  the  spur-like  process  or  eperon  formed  by  the  pro- 
jecting forwards  of  the  posterior  wall  of  the  bowel  by  the  coils  of 
intestine  which  lie  in  the  angle  between  the  upper  and  lower  23or- 
tions  of  the  intestine,  may  have  first  to  be  destroj^ed  by  Du^uiytren's 
onterotome,  and  the  lumen  of  the  bowel  being  thus  restored,  the 
artificial  aims  may  be  closed  by  a  plastic  operation,  or  the  walls  of 
che  bowel  united  by  suture.    The  enterotome  consists  of  two  blades, 
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one  of  which  is  passed  into  each  portion  of  the  bowel.  By  a  screw 
arrangement  the  blades  are  then  tightened  and  the  intervening 
portions  of  the  walls  of  the  gut  are  slowly  destroyed.  The  blades 
should  not  be  passed  far  into  the  bowel  for  fear  of  including  a 
knuckle  of  intestine  which  might  happen  to  have  descended  into  the 
angle  of  the  spur  between  them.  The  surgeon,  however,  should  not 
be  in  too  great  haste  to  employ  the  enterotome,  as  in  the  course  of 
time,  in  consequence  of  the  di-agging  of  the  mesentery,  the  spur- 
like process  may  become  gradually  retracted,  and  the  two  portions 
of  intestine,  instead  of  lying  parallel,  may  be  drawn  to  more  or  less 
of  an  angle  with  each  other.  In  this  way  the  lumen  of  the  tube 
may  become  gradually  restored,  and  the  f?eces  again  pass  down  the 
lower  tube.  A  plastic  operation  will  then  only  be  required  to  close 
the  external  opening,  if  indeed  this  does  not  heal  spontaneously,  as 
in  fsecal  fistula.  Thus,  a  ring  of  skin  half  an  inch  wide  should  be 
removed  from  around  the  opening,  the  adherent  intestine  separated 
from  the  parietes,  the  mucous  membrane  tui'ned  inwards,  the 
raw  intestinal  walls  united  by  non-penetrating  sutui-es,  and  the 
refreshed  surfaces  of  the  parietes  brought  into  contact  by  deep 
sutm'es. 

Special  Her  nice. 

The  three  most  common  forms  of  hernia  are  : — the  inguinal,  the 
femoral,  and  the  umbilical.  Of  the  rarer  forms  may  be  mentioned 
the  obtiu'ator,  the  ventral,  the  ej)igastric,  the  diaphragmatic,  the 
lumbar,  the  ischiatic,  the  jDerineal,  the  vaginal,  and  the  rectal. 

Inguhstal  HERNIA  is  one  which  escapes  into  or  through  the 
inguinal  canal.  Of  this  form  there  are  three  chief  varieties,  the 
oblique  or  external,  the  direct  or  internal,  and  the  interstitial,  in 
which  there  is  a  second  sac  extending  between  the  abdominal 
parietes. 

The  oblique  or  external  variety  is  so  called  because  it 
descends  obliquely  through  the  inguinal  canal,  and  leaves  the 
abdomen  externcd  to  the  deep  epigastric  artery.  The  hernia  enters 
the  canal  by  the  internal  abdominal  ring,  and  may  remain  in  the 
canal,  when  it  is  spoken  of  as  incomplete,  or,  from  its  resemblance 
to  a  bubo,  as  a  huhonocele  ;  or  it  may  pass  through  the  canal  and 
out  of  the  external  abdominal  ring,  when  it  is  said  to  be  complete, 
and  is  then  termed  a  scrotal  or  labial  rupture,  according  as  it 
descends  into  the  scrotum  or  labium.  The  coverings  of  an  oblique 
inguinal  hernia  differ  according  as  it  is  complete  or  incomplete, 
or  occurs  in  the  male  or  in  the  female.  When  complete  and  in  the 
male  they  are  from  without  inwards,  1,  skin ;  2,  superficial  and  deep 
fascia ;  3,  intercolumnar  fascia  ;  4,  cremasteric  fascia  ;  5,  infundi- 
buliform  fascia ;  6,  subperitoneal  fat ;  and  7,  peritoneum,  which 
constitutes  the  sac.    In  the/ema?ethe  cremasteric  fascials  wanting. 
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otherwise  the  coverings  are  the  same.  In  the  tnw)iiplete  the  only 
difference  in  the  coverings  is  that  in  j^lace  of  the  intercolumnar 
fascia  there  is  the  aponeurosis  of  the  external  oblique,  and  in  place 
of  the  cremasteric  fascia  the  lowermost  fibres  of  the  internal  oblique 
and  transversalis ;  they  are  the  same  in  the  male  and  female.  The 
stricture,  when  the  hernia  is  strangulated,  will  be  situated  at  the 
external  abdominal  ring,  the  internal  abdominal  ring,  or  anywhere 
in  the  inguinal  canal  between  the  two  rings. 

Varii'ties  of  ohltque  inguinal  hernia. — -These  will  perhaps  be  better 
understood  by  reference  to  the  accomi^anying  diagrams.  The 
following  are  those  most  commonly  described  : — - 

1.  The  common  or  acrpurcd  form  [the  iiujuino-scrotal  of  Birhdt). 
The  sac  here  consists  simply  of  a  protrusion  of  peritoneum  through 
the  inguinal  canal,  and  the  hernia  when  complete  may  descend  into 


Fig.  329. — Ordinary  acquired ingui-         Fig.  330. — Congenital  inguinal  hcr- 
nal  hernia.    (Bryant's  Surgery.)  nia.     (Bryant's  Surgery.) 

the  scrotum  or  labium.  The  testicle  can  always  be  felt  either  below 
or  below^and  behind  the  hernia  (Fig.  329). 

2.  The  cpngcHital. — In  this  form  the  hernia  descends  into  the 
•funicular  pi'ocess  of  the  peritoneum,  which  has  remained  open,  and 

comes  into  contact  with  the  testicle,  the  funicular  process  and 
tunica  vaginalis  of  course  forming  the  sac.  The  testis  is  more  or 
less  surrounded  by  the  hernia,  instead  of  being  felt  distinctly  behind 
and  below  it,  as  in  the  former  variety  (Figs.  330  and  331). 

3.  The  heri/ia  into  the  funicular  pi-ocess  resembles  the  congenital, 
in  that  the  hernia  descends  into  the  funicular  process  of  the  tunica 
vaginalis,  but  differs  in  that  it  does  iiot  reach  the  testicle,  being  cut 
off  from  it  by  a  septum  at  the  epididymis.  Should  an  operation  be 
required  in  this  form,  the  testicle  is  not  seen  as  in  the  congenital. 

4.  The  ('iicij.sff(/  congenital  (Fig.  332).  In  this  form  the  funicular 
process  of  the  tunica,  vaginalis  is  cut  off  from  the  peritoneal  cavity 
by  a  septum  at  the  internal  ring.  The  septum  yields  to  the  pressure 
of  the  hernia,  and  l)ec()nies  invaginated  before  it  into  the  unoblite- 
rated  funicular  process,  which  is  nearly  always  distended  with 
fluid  [infantile  hijdroceh^  and  consequently  may  obscure  the 
evidence  of  a  hernia.     Should  an  oj)eration  be  necessary,  the 
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anterior  layer  of  the  funicular  process,  and  the  elongated  sej)tum 
forming  the  spurious  sac,  will  have  to  be  cut  through.  Here,  as 
in  the  funicular  variety,  the  hernia  is  not  in  contact  with  the 
testicle. 

5.  The  infantile  hernia  is  one  in  which  the  intestine,  enclosed  in 
its  sac,  descends  behind  the  funicular  process  of  the  tunica  vaginalis, 
which  has  remained  unobliterated  and  distended  with  fluid  [infan- 
tile hydrocele),  but  is  cut  off  by  a  septum  at  the  internal  abdominal 
ring  from  the  general  peritoneal  cavity.  Should  an  operation 
become  necessary,  three  layers  of  peritoneum  have  to  be  cut  through, 

viz.,  the  anterior  layer  of  the  un- 
obliterated funicular  process  of  the 
tunica  vaginalis ;  the  posterior  layer 
of  the  same  ;  and  finally,  the  true  sac. 


The  last  two,  however, 


generally 


intimately  blended,  so  that  there  are 
apjiarently  only  two  layers  to  cut 
through.  These  layers  are  separated 
by  the  hydrocele  fluid  which  escapes 
when  the  anterior  layer  is  divided. 


Fig.  331. — A  congenital  inguinal  hernia. 
The  roll  of  paper  is  that  originally 
placed  in  the  specimen  by  Percivall  Pott. 
(St.  Bartholomew's  Hospital  Museum, ) 


Fig.  332.— Eucyste 
congenital  hernia 
(Bryant's  Sur- 
gery. ) 


and  may  lead  the  surgeon  into  the  mistake  that  the  true  sac  has 
been  opened. 

The  direct  or  internal  inguinal  hernia  is  so  called  because 
it  escapes  directly  through  the  external  abdominal  ring  without 
traversing  the  internal  ring  and  the  whole  length  of  the  canal,  and 
is  situated  internal  to  the  deep  epigastric  artery.  Before  escaping 
at  the  external  abdominal  ring  it  either  passes  throjigh  or  under  the 
conjoined  tendon  of  the  internal  oblique  and  transversalis,  which  is 
situated  immediately  behind  the  external  abdominal  ring;  or  it 
protrudes  that  structure  in  front  of  it.  The  coverings  from  with- 
out inwards  are  :  1,  skin;  2,  sui^erficial  and  deep  fascia;  3,  inter- 
columnar  fascia ;  4,  transversalis  fascia ;  5,  subperitoneal  fat ;  and 


DIRECT  INGUINAL  HERNIA. 


663 


6,  peritoneum  forming  the  sac.  When  the  conjoined  tendon  is  pro- 
truded in  front  of  the  hernia,  this  of  course  constitutes  an  additional 
covering,  and  will  then  be  found  between  the  intercolumnar  and 
transversalis  fasciae.  It  will  thus  be  seen  that  the  coverings  of  the 
dii'cct  hernia  differ  from  those  of  the  oblique,  in  the  absence  in  the 
former  of  the  cremasteric  fascia,  and  in  the  substitution  of  the 
transversalis  for  the  infundibuliform  fascia.  The  spermatic  cord 
with  its  coverings  from  the  cremasteric  and  infimdibuliform  fascia 
lielTIo  the  outer  side.  From  what  has  been  said  al)ovo,  it  will  be 
seen  that  the  ej2igastricjn'tCT  is  situated  on  the  inner  side  of  the 
neck  of  the  sac  in  the  oblique ;  on  the  outer  side  in  the  dii  ect.  The 
stricture  when  the  hernia  is  strangulated  will  be  situated  at  the 
external  abdominal  ring  or  at  the  aperture  in  the  conjoined  tendon 
through  which  the  hernia  has  passed. 

Two  uarieties  of  direct  inguinal  hernia  are  described  according  as 
the  i^rotrusion  takes  place  internal  or  external  to  the  obliterated 
hypogastric  artery,  but  are  not  of  sufhcient  importance  to  be 
described  here. 

Signs  and  diagnosis  of  inguinal  hernia. — There  is  a  swelling  in  the 
inguinal  region  having  the  general  characters  of  hernia  already 
given.  When  incomplete  the  swelling  will  be  in  the  groin,  and  has 
to  be  chiefly  distinguished  from  enlarged  inguinal  glands,  a  femoral 
hernia,  encysted  hydrocele  of  the  cord,  non-descended  testicle, 
abscess  in  the  inguinal  canal,  and,  in  rare  instances,  from  fatty  and 
other  tumours  of  the  cord.  When  it  is  complete,  i.e.,  has  j)assed  into 
the  scrotum,  the  diagnosis  has  to  be  made  from  hydrocele  of  the  tunica 
vaginalis,  hoematocele,  solid  tumours  of  the  testicle,  and  varicocele. 

1.  In  eixlarged_.gland8  the  canal  is  free,  the  glands  are  felt  in  front 
of  it,  and  some  cause  is  present  to  account  for  their  enlargement. 

2.  In  femoral  hernia  the  swelling  is  external  to  the  spine  of  the 
;gubes,  the  neck_of  the  hernia  is  below  Poupart's  ligament,  the 
inguinal  canal  is  free,  but  the  hernia  can  be  felt  through  its  front 
wall,  and  to  return  it  pressure  must  be  made  in  a  direction  down- 
wards, backwards,  and  then  upwards.  In  inguinal  hernia,  on  the 
contrary,  the  swelling  is  internal  to,  or  covers  the  spine  of  the 
pubes  ;  the  neck  is  above  Poupart's  ligament ;  the  inguinal  canal  is 
occupied  by  it,  and  to  return  it  pressure  must  be  made  upwards 
and  outwards.  3.  In  encysted  hydrocele  of  the  cord  the  swelling  is 
translucent,  tense,  ovaf^  and  well-defined.  There  is  no  expansile 
impulse  on  cough  ;  and  it  cannot  be  returned  into  the  abdomen. 
4.  In  refamed  testicle  that  organ  is  absent  from  the  scrotum ;  there 
is  no  impulse  on  cough  ;  testicular  sensation  can  be  obtained  by 
pressure  on  the  swelling;  and  it  cannot  be  returned  into  the 
abdomen.  If  the  testicle  is  inflamed  or  the  cord  is  twisted  (see 
Torsion  of  the  Spermatic  Cord),  vomiting  may  be  i:)resent,  but  it  has 
not  the  gushing  character  of  the  vomiting  of  hernia,  and  constipation, 
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if  also  present,  is  not  complete.  There  may,  however,  be  a 
strangulated  hernia  in  addition  to  an  inflamed  testicle.  The  dia- 
gnosis in  such  a  case  is  very  difficult.  If  in  doubt  an  exploratory 
incision  should  be  made  over  the  tumour.  5.  In  ^illdTOceU  of  the 
tunica  vaginalis  the  tumour  is  translucent,  tense,  and  semi- 
fluctuating  ;  there  is  absence  of  impulse  on  coughing,  freedom  of 
the  cord,  and  a  history  of  it  having  begun  at  the  bottom  of  the 
scrotum.  In  infants,  however,  a  hernia  may  be  translucent,  and 
in  a  hydrocele  of  the  congenital  variety  the  fluid  can  be  pressed 
back  into  the  abdomen,  but  it  does  not  return  with  the  gurgle  or 
slip  characteristic  of  a  hernia.  6.  In  varicocele  the  dilated  veins  feel 
like  a  bag  of  worms  in  the  scrotum,  and  the  impulse  on  cough  has 
a  thrill-like  character.    A  varicocele,  like  a  hernia,  is  reduced  on 


Fig.  333. — ObHque  inguinal  hernia,  with  Hne  of  incision. 


the  patient  lying  down,  but  if  the  finger  is  placed  firmly  over  th 
ring,  the  veins,  on  the  patient  rising,  refill,  notwithstanding  th 
pressure  of  the  finger,  whereas  a  hernia  would  remain  reduced 
The  indirect  hernia  cannot  practically  be  distinguished  ixm 
direct,  as  the  rings  get  di-agged  opposite  one  another.  The  indir( 
is  more  common  in  the  young,  the  direct  in  the  old. 

Treatment. — What  has  already  been  said  on  this  subject  with 
regard  to  hernia  generally  is  applicable  here,  and  it  need  only  b 
added  that  if  an  operation  is  necessary  the  incision  (Figs.  333  an 
334)  should  be  made  downwards  and  inwards,  over  the  long  ax 
of  the  hernia,  beginning  just  above  the  external  abdominal  ring, 
or  at  the  internal  ring  if  it  is  decided  to  divide  the  stricture  from 
without  inwards  (see  p.  6o5) ;  that_the  stricture,  whether  the 
hernia  be  direct  or  indirect,  should  be  divided  directlij  iii>irnr<Js, 
so  as  to  avoid  the  epigastric  artery ;  and  that  when  combined  with 
retained  testicle  a  truss  with  a  <  -shaped  pad  should  be  worn  if 
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practicable  above  the  testicle.  If  the  truss  causes  tlie  testicle  to 
become  frequently  inflamed,  the  testicle  had  better  bo  removed 
(See  retained  testis). 

An  interstitial  hernia  is  one  in  which  a  second  sac  extends 
between  the__abdominal  pariotcs,  the  two  sacs  opeiiin<g_  into_  tl^e 
peritoneal  cavity,  by  a  common  mouth.  It  is  rare,  but  three  chief 
varieties  have  been  described ;  in  (1)  the  second  sac  passes  between 
the  external  and  internal  obli(iue  muscles  (the  commonest  form);  in 
(2)  it  passes  between  the  transversalis  fascia  and  peritoneum  (the 
rarest  form) ;  and  in  (3)  it  protrudes  between  the  skin  and  external 
oblique  muscle.  The  second  sac  in  the  more  common  variety  forms 
a  rounded  or  oval,  somewhat  flattened,  swelling,  extending  from  the 
external  abdominal  ring  upwards  and  outwards  along  Poujmrt's 


Fig.  334. — Direct  inguinal  hernia,  with  line  of  incision. 

ligament  towards  the  anterior  iliac  spine.  The  original  sac  is 
commonly  small  and  does  not  as  a  rule  reach  the  scrotum  or 
hibiuni. 

A  FEMORAL  HERNIA  is  one  that  escapes  into  the  femoral  sheath, 
and  nearly  always  internal  to  the  femoral  vessels,  though  in  very 
excei)tional  cases  it  has  been  found  external  to  them.  Asa  rule,  it 
leaves  the  abdomen  at  the  femoral  ring,  and  after  passing  down- 
wards thi'ough  the  femoral  canal,  emerges  at  the  saphenous  opening, 
and  then  turning  upwards  and  outwards  over  the  falciform  process 
of  the  fascia  lata,  passes,  should  it  further  increase  in  size,  over 
Poupart's  ligament  on  to  the  aponeurosis  of  the  external  oblique 
muscle  of  the  abdomen.  The  neck  of  the  sac  is  situated  at  the 
femoral  ring  (Fig.  335),  and  is  therefore  bounded  in  front  by 
Poupart's  ligament,  behind  by  the  bone,  internally  by  the  sharp 
wiry  edge  of  Gimbernat's  ligament,  and  externally  by  the  femoral 
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vein,  from  which  it  is  only  separated  by  the  innermost  septiim  j^l 
the  femoral  sheath.  The  spermatic  cord  is  clos(^  al)()\'o  it;  the 
epigastric  artery  passes  a  little  external  to  it ;  but  there  is  no 
structure  of  importance,  as  a  rule,  on  its  inner,  and  upper  and 
inner  side.  The  obturator  artei-y,  however,  may  be  given  off  Jrom 
thejepigastiic  or  extei'nal  iliac  artery,  and  encii'cle  this  part  oi.^the 
ring  in  its  course  to  the  obturator  foramen  (l^'ig-  335).  It  is  then 
in  great  danger  of  being  wounded  in  dividing  the  stricture. 
Fortunately^  however,  although  the  artery  often  arises  in  this 
abnormal  manner,  it  does  not  then,  as  a  rule,  take  the  above- 
mentioned  dangerous  course,  but  passes  along  the  outer  side  of  the 
ring  where  it  is  out  of  danger.    The  coverings  of  a  femoral  hernia 

are — (Fig.  336)  1,  skin;  2,  superficial 
fascia  ;  3,  cribriform  fascia  ;  4,  anterior 
layer  of  the  femoral  sheath,  called  the 
fascia  propria;  5,  septum  crurale ;  6, 
subperitoneal  fat ;  and  7,  peritoneum 
forming  the  sac.  The  fascia  propria  is 
often  very  thin,  or  in  places  absorbed, 
so  that  little  more  than  skin  and  one 
or  two  delicate  layers  of  fascia  cover  the 
sac.  But  it  maybe  greatly  thickened, 
especially  over  the  neck  of  the  sac, 
where  it  may  form  distinct  fibrous 
bands,  which  go  by  the  name  of  the 
deep  crural  arch.  Femoral  hernia  is 
never  congenital  except  where  there  is 
a  hernia  of  the  testis  or  ovary  [crural 
ectopia  of  testis  or  ovary)  ;  and  seldom 
occurs  before  adult  life.  It  is  more 
common  in  women  than  in  men.  The 
stricture,  when  the  hernia  is  strangu- 
lated, is  at  the  saj^henous  opening,  at  Gimbernat's  ligament,  or  more 
rarely  at  the  deep  crural  arch. 

Signs. — A  femoral  hernia  usually  appears  (Fig.  337)  as  a  tense 
globular  swelling  at  the  upper  and  inner  part  of  the  thigh,  just 
below.  Poupart's  ligament  internal  to  the  femoral  vessels,  and 
external  to  the  spine  of  the  plibes.  It  is  usually  small,  but  may 
sometimes  be  as  large  as  an  orange,  or  even  larger.  It  then 
extends  upwards  and  outwards  over  Poupart's  ligament  towards  the 
iliac  spine,  and  appears  as  an  elongated  soft  and  yielding  swelling 
with  its  long  axis  parallel  to  the  ligament.  Its  neck,  however,  can 
always  be  traced  below  the  ligament  towards  the  femoral  ring.  The 
characteristic  signs  of  hernia  are,  of  course,  present. 

The  diagnosis  has  chiefly  to  be  made  from  enlarged  glands,  varix 
of  the  saphenous  vein,  inguinal  hernia,  and  psoas  abscess.    1.  In 


FiOx.  335. — The  obturator  ar- 
tery given  off  abnormally 
from  the  epigastric,  and 
running  round  the  upper 
and  inner  side  of  a  femoral 
hernia.  (St.  Bartholomew's 
Hospital  Museum.) 
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enlarged  ylands  there  is  no  impulse  on  cougli ;  tliey  can  be  raised 
from  tlie  deeper  tissues,  and  there  will  probably  be  some  evident 
cause,  as  a  sore  on  the  heel,  &c.,  to  account  for  them.-  A  small 
piece  of  iiTcducible  omentum,  however,  may  almost  exactly 
resemble  an  enlarged  gland  in  the  femoral  canal ;  and  it  may  be 


Fig.  3o(5. — Femoral  lieriiia.    The  coverings  dissected  off  to  show  the  c^ac. 
(St.  Bartholomew's  Hospital  Museum.) 

impossible  to  make  a  diagnosis  without  exj^loring  the  ring,  an 
operation  which  should  always  be  undertaken  if  symptoms  of. 
strangulation  of  the  intestine  are  present.  At  times  there  may  be 
an  enlarged  gland  over  a  hernia.  2.  In  varix  of  the  saphenous  vein 
the  vein  is  generally  also  varicose  lower  down  the  limb,  and  the 
imimlse  on  coughing  has  a  peculiar   thrill-like  character,  and 


Fig.  3o7.    Femoral  hei'nu^,  with  luie  oi  incision. 

extends  also  some  distance  down  the  vein.  When  the  swelling  is 
reduced  by  placing  the  patient  on  her  back,  and  the  ring  is  closed 
by  the  finger,  the  vein  refills  when  she  rises,  whereas  the  hernia 
remains  reduced  as  long  as  the  finger  is  kept  in  position.  3.  In 
imjiiinal  hernia  the  neck  of  the  sac  is  abKwe  Poujjart's  ligament,  and 
inside  or  over  the  spine  of  the  pubes ;  in  femoral  hernia  the  neck  is 
below  l^oupart's  ligament  and  outside  the  spine  of  the  pubes.  In 
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inguinal,  the  hernia  goes  back  in  a  direction  upwards,  outwards  and 
backwards;  in  femoral,  downwards,  backwards  and  upwards.  In 
inguinal,  the  hernia  occupies  the  inguinal  canal,  and  may  descend 
into  the  scrotum  or  labium ;  in  femoral,  the  inguinal  canal  is  felt 
free  on  passing  the  finger  into  it.  4.  In  psoas  abscess  the  swelliiig 
is  generally  at  first  external  to  the  femoral  vessels.  There  is 
usually  fulness  in  the  iliac  fossa,  and  fluctuation  can  be  detected 
above  and  below  Poupart's  ligament.  Some  cause  for  the  abscess, 
such  as  caries  of  the  spine,  is  generally  evident. 

Treatment. — -All  that  need  be  mentioned  in  addition  to  what  has 
already  been  said  of  the  treatment  of  hernia  in  general  is  : — 1 ,  That 
the  femoral  truss  (Fig.  317)  should  have  the  i^ad  more  vertically 
placed,  and  the  button  for  the  strap  should  be  on  the  end  of  the 
spring  and  not  on  the  back  of  the  j^ad,  as,  if  placed  in  the  latter 
situation,  it  causes  the  pad  to  rise  up  and  so  allows  the  hernia  to 
escape  beneath  it.  2.  That  in  applying  the  taxis  the  leg  should  be 
flexed,  slightly  adducted,  and  rotated  inwards,  to  relax  the  falciform 
process  of  the  fascia  lata.  3.  That  on  account  of  the  unyielding 
nature  of  the  parts  there  is  but  little  prospect  of  reducing  the  hernia 
under  chloroform  or  by  a  hot  bath.  4.  That  should  the  hernia 
become  strangulated,  ulceration  is  rapidly  produced,  owing  to  the 
pressure  of  the  wiry  edge  of  Gimbernat's  ligament.  Therefore,  if 
the  hernia  is  not  returnable  by  moderate  taxis,  an  operation  should 
immediately  be  performed.  5.  That  the  incision  (Fig.  337)  should 
be  made  in  a  vertical  direction  over  the  inner  side  of  the  neck  of  the 
hernia,  the  skin  being  nipped  up  and  transfixed  to  avoid  injuiing 
the  sac,  as  the  coverings  are  often  very  thin.  6.  That  the  stricture 
should  be  divided  in  an  upward  and  inward  direction  through  the 
junction  of  Gfimbernat's  with  Hey's  ligament.  If  made  directly 
inwards,  the  resulting  aperture  is  so  large  that  it  is  difficult 
subsequently  to  keep  up  the  hernia  with  a  truss  ;  while  if  made 
directly  upwards,  the  sj^ermatic  cord  and  epigastric  artery,  and 
if  outwards,  the  femoral  vein,  are  endangered.  7.  Several  small 
notches  are  preferable  to  a  single  and  larger  incision,  as  there  is 
less  danger  of  wounding  an  abnormal  artery  should  one  be  present. 
8.  Should  such  an  abnormal  artery  be  wounded  it  must  be  tied  if 
possible,  enlarging  the  incision  if  necessary ;  otherwise  an  attempt 
may  be  made  to  twist  it  or  a  pressure  forceps  may  be  left  on. 

Umbilical  hernia  (exomphalos,  or  omphalocele)  is  one 
that  escapes  at  the  umbilicus.  There  are  three  distinct  forms,  the 
congenital,  the  infantile,  and  the  acquired.  1.  The  ('uJi>y£,ijdJjjJ  is  due 
to  an  arrest  of  develoj^ment,  whereby  the  somatic  ring  is  imperfectly 
closed,  and  a  j)ortion  of  intestine  remains  outside  the  abdomen 
enclosed  by  the  tissues  of  the  cord.  This  form  is  rare.  The  ijr^^ii^^ 
is  produced  by  a  stretching  of  the  umbilical  cicatrix,  and  usually 
appears  soon  after  birth  as  the  result  of  crying,  coughing,  or  straining 
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to  pass  water,  consequent  upon  a  phimosis  or  narrow  meatus.  3.  The 
acquired  form,  according  to  Mr.  Birkett,  consists  of  a  protrusion  of 
the  parietal  jDeritoneum  through  the  fibres  of  the  linea  alba,  near 
the  umbilicus,  and  seldom  appears  before  middle  adult  life.  It  is 
especially  common  in  stout  females  who  have  borne  many  children. 
The  sac  is  usually  very  thin,  frequently  cribriform  or  altogether 
deficient  in  j^laces,  and  is  often  lobulated,  double,  or  composed  of 
several  pouches  or  sacculi,  the  result  of  adhesions  between  the  walls 
and  the  contents.  It  commonly  contains  omentum,  in  which  large 
masses  of  fat  have  been  formed,  and  part  of  the  transverse  colon, 
and  sometimes  a  knuckle  of  small  intestine,  which  mostly  lies  con- 
cealed by  the  omentum  at  the  neck  of  the  sac.  The  coverings  are  : — 
1,  the  skin ;  2,  the  superficial  and  deep 
fascia  with  a  thin  layer  of  fat  between 
them  ;  3,  the  fascia  transversalis ;  and 
4,  the  peritoneum,  which  constitutes 
the  sac.  They  frequently,  however, 
become  thinned,  adherent  to  one 
another,  or  partially  absorbed,  so  that 
the  contents  of  the  hernia  are  merely 
covered  with  skin  and  a  thin  layer  of 
fascia  (Fig.  338). 

t^ymptoms. — In  infancy,  the  hernia, 
which  is  known  by  nurses  as  ' '  starting 
of  the  navel,"  consists  of  a  protrusion 
at  the  umbilicus,  covered  by  thin  skin, 
and  readily  returning  when  gentle 
pressure  is  applied,  and  when  once 
seen  can  hardly  be  mistaken  for  any 
other  affection.  It  generallyjindergoes 
a  spontaneous  cure.  In  adults  it  forms 
a  globular,  lobulated,  or  sometimes  a  pendulous  or  pyriform 
swelling,  on  the  lower  part  of  which  the  cicatrix  of  the  navel  is 
seen.  It  often  attains  a  large  size,  nearly  always  extending,  as  it 
enlarges,  dpwnwards  towards  the  pubes,  and  is  frequently  in  part  or 
completely  irreducible.  It  is  very^liable  to  become  obstructed  and 
less  often  strangulated,  and  after  it  has  existed  some  time  is  nearly 
always  irreducible.  It  is  often  attended  by  flatulency,  dyspepsia, 
and  colic,  and  by  alternate  attacks  of  constipation  and  diarrhoea. 

Treatment. — -In  infants  the  hernia  generally  undergoes  a  spon- 
taneous cure,  and  nothing  is  required  beyond  (bawing  the  margin 
of  the  hernial  ring  together,  with  a  piece  of  strapping  applied  trans- 
versely over  the  hernia.  Circumcision  should  be  done  if  the  prepuce 
is  long  and  its  orifice  narrow.  In  adults,  an  umbilical  truss  or 
bandage  is  necessary,  or  when  the  hernia  is  irreducible,  a  hollow 
supporting  truss.    When  the  hernia  is  incarcerated,  the  patient 


Fig.  338. — Umljilical  hernia, 
shovviiig  the  attenuated 
condition  of  its  covering, 
(St.  Bartholomew's  Hospital 
Museum.) 
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must  be  placed  at  rest  and  an  enema  administered.  When  strangu- 
lated, an  operation  must  be  performed,  but  the  jjrognosis  is  very 
grave.  The  incision  should  then  be  made  vertically  over  the 
swelling  in  the  middle  line,  and  the  sac  opened  with  care,  as  the 
coverings  are  often  very  thin,  and  the  stricture  divided  in  an  upward 
direction.  If  omentum  j^resents  first,  as  is  usually  the  case,  search 
must  be  made  for  intestine,  and  the  latter  returned ;  the  omentum 
must  then  be  unravelled,  transfixed  with  a  double  ligature,  tied, 
cut  off,  and  the  stump  also  returned.  The  sac  should  then  be  cut 
off  with  the  redundant  skin  and  the  wound  sewn  up  in  the  way 
described  on  j).  644.  Radical  cure  is  called  for  when  a  truss  fails 
to  keep  up  the  hernia  and  obstruction  or  strangulation  is  frequently 
occurring,  provided  the  patient  is  not  inordinately  stout  and  the 
hernia  so  excessive  in  size  that  there  would  probably  not  be  room 
in  the  abdomen  for  the  return  of  its  contents. 

An  obturator  hernia  is  one  that  escapes  through  the  obtu- 
rator canal,  i.e.,  the  aperture  left  in  the  obturator  membrane  for  the 
passage  of  the  obturator  nerve  and  vessels.  The  neck  of  the  sac 
is  bounded  by  the  horizontal  ramus  of  the  pubes  above,  and  by  the 
sharjD  edge  of  the  obturator  membrane  elsewhere ;  whilst  the 
fundus  either  protrudes  the  obtui-ator  externus  in  front  of  it,  or 
passes  above  that  muscle  or  between  its  fibres  and  comes  into  con- 
tact with  the  pectineus,  giving  rise  to  a  slight  fulness  in  the  up2)cr 
part  of  the  thigh  just  below  Poujjart's  ligament,  immediately  Ixiliind 
and  internal  to  the  femoral  vessels.  The  coverings,  therefore,  ai'o — 
i,  skin;  2,  superficial  fascia  ;  3,  fascia  lata  ;  4,  pectineus  ;  o,  fascia 
over  the  obturator  externus  ;  6,  obturator  externus  (sometimes) ;  7, 
pelvic  fascia;  8,  subperitoneal  fat;  and,  9,  peritoneum,  forming 
the  sac,  which  is  always  an  acquired  one.  The  relation  of  the 
obturator  artery  and  nerve  to  the  sac  is  variable,  but  the  nerve 
is  generally  to  the  outer  side  of  the  sac,  and  the  artery  to  the  outer 
side  and  behind.  The  hernia  is  always  small,  and  generally  consists 
of  the  lower  portion  of  the  ileum,  often  of  only  a  portion  of  the 
calibre  of  the  gut.  Obtm^ator  hernia  is  rare  ;  it  is  most  often  met 
with  after  the  age  of  fifty,  and  then  generally  in  women.  It  has 
not  always  been  diagnosed  duiing  life,  and  is  often  accompanied  by 
other  hernise. 

Symptoms. — The  chief  of  these,  in  addition  to  those  of  strangula- 
tion, which  has  generally  been  present,  are  a  sHghi_fulneM._below 
and  internal  to  the  femoral  vessels,  perhaps  not  perceptible  unless 
the  two  sides  are  compared ;  pain  down  the  inner  side  of  the  thigh 
from  pressui^e  on  the  obturator  nerve ;  ^min  on  j^ressing  over  the 
obturator  foramen,  and  perhaps  some  increased  resistance  or 
swelling  in  this  region ;  pain  on  .  rotating  the  thigh  ^outwards 
from  the  obturator  muscles,  which  are  then  put  on  the  stretch, 
pressing  on  the  hernia ;  and  pain  and  swelling  in  the  region  of 
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the  obturator  membrane  on  examination  by  the  rectum  or  vagina. 
From  ft^moral  hernia  it  may  be  known  by  the  neck  being  below 
instead  of  above  the  ramus  of  the  pubes  ;  and  by  the  femoral  ring 
being  free. 

Treatment. — This  hernia  has  occasionally  been  reduced  by  taxis, 
aided  in  one  instance  by  the  hand  in  the  vagina.  But  this  method 
is  dangerous  inasmuch  as  the  gut  may  be  injui-ed  or  may  be 
in  a  state  unfit  to  return  into  the  abdomen.  It  is  better  there- 
fore to  make  an  incision  similar  to  that  for  femoral  hernia,  but 
slightly  longer,  and  having  divided  the  various  coverings  and 
opened  the  sac,  to  incise  the  stricture  in  a  direction  downwards  and 
inwards,  avoiding  if  possible  the  obturator  artery  and  nerve. 
Where  the  diagnosis  is  doubtful  the  ring  should  be  explored  either 
in  the  way  described  above  or  through  an  incision  in  the  middle  line 
of  the  abdomen,  the  hernia,  if  one  is  found,  being  in  the  latter  case 
drawn  out  from  the  ring  from  within  the  abdomen,  after  the 
stricture  has  been  cautiously  divided. 

Diaphragmatic,  or  phrenic  hernia,  is  one  that  protrudes 
through  the  diaphragm  into  the  thoracic  cavity.  It  is  very  rare  in 
this  country,  but  is  said  to  be  not  uncommon  in  Italy  from  stabs 
aimed  at  the  heart.  The  aperture  may  be  due  to  a  C:Ongenital 
defect,  to  the  enlargement  of  one  of  the  natural  openings,  or  to  a 
wound  or  Ulceration  of  the  diaphragm.  The  hernia  usuall}^  occurs 
on  the  left  side,  the  liver  tending  to  prevent  any  jn'otrusion  on  the 
right.  There  is  no  _peritoneal  sac,  the  viscus,  which  is  usually  the 
stomach  or  transverse  colon,  escaping  into  the  pleural  cavity  along 
with  some  omentum.  In  the  Museum  of  St.  Bartholomew's  there 
is  a  unique  specimen  of  a  hernia  of  the  omentum  into  the  2)eri- 
cardium,  the  result  of  a  wound. 

Symptoms. — In  some  cases  there  have  been  no  symptoms  ;  in  other 
cases  unnatural  fulness  and  abnormal  resonance  of  the  left  side  of 
the  chest,  with  gurgling  on  auscultation,  excessive  thirst,  and  signs 
of  internal  strangulation  have  been  observed.  When  the  result  of  a 
wound,  i^leurisy  or  peritonitis,  or  both,  have  generally  soon  super- 
vened and  carried  off  the  patient. 

Treatment. — The  hernia  should  bo  explored  by  incision,  reduced, 
md  the  hole  in  the  diaj)hragni  sewn  uj). 

The  rarer  forms  of  hernia,  viz.,  the  isclimtjr,  which  leaves  the 
)elvis  through  the  greater  ischiatic  notch  either  above  or  below  the 
)yriformis ;  the  himhar,  which  escapes  between  the  quadratus  luni- 
)orum  and  external  oblique ;  the  ^eririeal,  which  presents  between 
he  vagina  and  the  rectum  ;  the  j^udemlgJ,  which  escapes  between 
he  vagina  and  the  ascending  ramus  of  the  ischium ;  the  rectal  and 
uginaJ,  which  protrude  respectively  into  these  cavities;  and  the 
entral,  which  escapes  through  the  linea  alba,  are,  on  account  of 
pace,  only  mentioned  to  be  dismissed. 
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DISEASES  OF  THE  RECTUM. 

Co^s^GENiTAL  MALFORMATIONS.— Imperforate  aiius  is  the  only 
inalforination  tliat  needs  consideration  here.  Cause. — The  intes- 
tinal canal  in  early  foetal  life  ends  at  some  little  distance  from 
,  the  surface  of  the  skin  in  a  blind  pouch  or  cloaca,  which  is  common 
)  to  it  and  the  genito -urinary  organs.  In  the  course  of  development 
the  cutaneous  tissues  (epiblast)  become  invaginated  towards  the 
cloaca  at  the  spot  which  is  to  be  the  future  anus.  The  intervening 
tissues  are  then  gradually  absorbed,  and  a  communication  is  thus 
I  established  between  the  cloaca  and  the  surface  of  the  body,  the 
I  intestinal  portion  of  the  cloaca  at  the  same  time  becoming  differ- 
j  entiated  from  the  genito-urinary.  An  arrest  in  the  above  jorocess 
of  development  is  the  cause  of  imperforate  anus.  Thus: — 1.  Should 
no  invagination  of  the  skin  occur,  the  anus  will  be  entirely  absent. 
In  such  a  case  the  intestine  may  terminate  in  a  blind  pouch  at 
a  variable  distance  from  the  surface,  a  thin  membrane  or  a  con- 
siderable thickness  of  tissue  intervening  between  the  skin-surface 
and  the  interior  of  the  gut.  At  times  the  intestine  may  stop  short 
of  the  pelvis,  the  rectum  being  then  of  course  wholly  absent. 
2.  Should  invagination  occur,  but  the  intervening  tissues  not  be 
absorbed,  an  anus,  to  all  external  appearances  natural,  will  be 
present  but  will  be  found  to  terminate  in  a  cul-de-sac  a  short 
distance  from  the  surface.  Here  again  either  a  thin  membrane,  or 
a  considerable  thickness  of  tissue,  may  intervene  between  the  top 
of  the  ciiJ-dr-sac  and  the  interior  of  the  gut.  3.  Should  the  process 
by  which  the  intestinal  canal  is  normally  cut  off  from  the  genito- 
urinary portion  of  the  cloaca  also  fail,  the  intestine,  instead  of 
ending  in  a  blind  pouch,  may  communicate  with  the  bladder, 
prostatic  urethra,  or  vagina.  In  rare  cases  the  intestine  may  open 
in  some  other  abnormal  situation,  as  the  perineum  or  groin. 

Trecdmeid. — Where  only  a  thin  membrane  intervenes  its  division 
is  all  that  is  necessary;  but  where  there  is  no  appearance  of  an 
anus,  or  evidently  a  considerable  thickness  of  tissues  between  the 
gut  and  the  surface,  a  vertical  incision  should  be  made  in  the  middle 
line  at  the  spot  where  the  anus  should  be  normally  situated.  If 
the  distended  bowel  is  now  seen  or  felt  to  bulge  in  the  wound  it 
should  be  exposed  with  a  few  touches  of  the  knife,  and  then 
cautiously  opened  by  an  incision  made  in  the  same  direction  as  the 
wound.  Should  it  not  be  thus  discovered,  the  dissection  must  be 
carried  on  cautiously  in  an  upward  and  backward  direction  for  an 
inch  to  an  inch  and  a  half,  of  course  keeping  to  the  middle  line  and 
well  towards  the  sacrum  lest  the  peritoneum  be  wounded.  If  the 
bowel  is  detected  it  should  be  opened ;  no  attempt,  however,  should 
be  made  to  bring  it  down,  but  a  bougie  passed  daily  to  prevent  the 
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wound  re-contracting.  If  not  found  in  this  way  the  colon  may- 
be opened  in  the  left  loin  {lumhar  colotomy)  or  in  the  left  groin 
{ingiii)H(J  coloiowy).  Opinions  differ  as  to  which  of  these  operations 
is  preferable.  There  are  advantages  and  disadvantages  attending 
each  which  cannot  be  here  discussed.  On  the  whole  the  oj^eration 
in  the  groin  in  my  opinion  is  the  best. 

Mayo  Robson  advises  us  to  continue  the  dissection  in  the  peri- 
neum, open  the  peritoneum,  seek  the  end  of  the  gut,  pull  it  down, 
and  fix  it  to  the  skin.  The  only  objection  I  can  see  to  this  method 
is  the  extreme  smallness  of  the  parts  in  the  new-born  infant. 

Proctitis  or  inflammation  of  the  rectum  is  rare.  It  may  be  due 
to  injury,  gonorrhoea,  or  dysentery,  and  run  an  acute  or  chronic 
course.  It  is  attended  by  pain,  tenesmus,  bloody  stools,  and  oedema, 
and  should  be  treated  by  rest,  saline  purgatives  or  castor  oil  to 
empty  the  rectum,  slop  diet  and  hot  sitz-baths,  and  starch  and 
opium  enemata  to  relieve  pain.  When  it  has  become  chronic, 
astringent  injections  may  be  tried. 

PiiuiiiTUS  AXI,  or  itching  about  the  anus,  though  often  depen- 
dent upon  constipation,  ascarides,  j)ediculi,  eczema  marginatum, 
condylomata,  piles,  or  other  diseases  of  the  rectum,  sometimes 
occurs  without  any  very  evident  cause,  and  has  then  been  attributed 
to  disordered  digestion  and  gouty  habit.  S/jmptvins. — The  itching 
is  often  intolerable,  and  is  usually  worse  soon  after  the  patient  gets 
warm  in  bed.  There  may  be  some  slight  cracks,  a  little  eczema  . 
from  the  scratching,  or  a  moist  and  reddened  condition  of  the  skin, 
but  occasionally  there  is  nothing  to  be  seen.  Trcatinnit. — The 
cause  if  possible  should  be  removed.  Whore  none  is  very  evident 
the  general  health  must  be  attended  to,  the  parts  kept  scrupulously 
clean,  and  an  ointment  or  lotion  of  perchloride  of  mercury,  boracic 
acid,  nitrate  of  silver,  cocaine,  &c.,  applied.  I  have  found  lactate 
of  lead,  made  by  pouring  lead  lotion  into  milk,  to  have  a  very 
beneficial  effect. 

FiSSXTRE  OF  THE  KEfjTUM  is  a  small  painful  crack  or  ulcer  usually 
situated  just  within  the.Jinus,  and  seldom  involving  more  than  the 
skin  or  mucous  membrane.  Causes. — Almost  always  constipation;  - 
sometimes  neglect  of  local  cleanliness,  or  other  source  of  irritation 
The  passage  of  an  unusually  hard  motion  is  often  the  immediate 
exciting  cause.  When  the  ulcer  is  once  thoroughly  established, 
healing  is  prevented  by  the  action  of  the  sphincter  and  the  irrita- 
tion of  its  surface  during  the  passage  of  a  motion.  Ball  attributes 
it  to  the  tearing  (jf  one  of  the  small  anal  valves  situated  at  the 
junction  of  the  rectum  and  anus,  and  regards  the  small  pile  at  the 
distal  end  of  the  fissure  as  an  oedematous  condition  of  the  torn-down 
valve.  Si/jtiptoms. — The  chief  of  these  is  pain,  the  result  of  spasm 
of  the  sphincter.  It  is  often  very  severe,  and  occurs  during  and 
after  defsecation.    It  may  last  for  a  few  minutes  or  longer,  even  to 
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several  hours,  and  then  ceases  till  the  next  motion.  The  pain  may 
not  only  be  felt  in  the  anus,  but  may  be  reflected  down  the  thighs 
or  to  other  i^arts,  as  the  uterus,  vagina,  or  testicle.  The  motions 
are  often  slightly  streaked  with  blood,  sometimes  with  pus.  On 
examination  the  sphincters  are  found  spasmodically  contracted. 
On  gently  everting  the  margins  of  the  anus  the  end  of  the  ulcer 
will  be  discovered  usually  at  the  posterior  part,  a  small  external 
pile  or  an  oedematous  fold  of  skin  which  is  generally  present  then 
serving  as  a  guide  to  it.  The  passage  of  the  finger  is  attended  with 
great  pain.  Treatment. — In  slight  cases  the  use  of  laxatives  and 
the  application  of  astringent  lotions  or  sedative  ointments  before 
and  after  defsecation  may  be  sufficient.  If  these  fail  the  sphincter 
may  be  forcibly  dilated,  or  the  ulcer  divided,  together  with  half  or 
more  of  the  external  sphincter,  by  drawing  a  straight  bistoury 
longitudinally  through  the  base  of  the  ulcer.  The  bowels  should 
then  be  kept  confined  for  four  or  five  days,  and  the  motions  after- 
wards kept  soft  for  a  fortnight  or  longer.  Or  the  sphincter  may 
be  divided  subcutaneously  by  passing  a  tenotomy  knife  beneath 
it,  through  the  mucous  membrane,  and  cutting  outwards  towards 
the  skin.  Ball  treats  these  cases  by  cutting  off  the  small  pile  at 
the  end  of  the  fissure.  This  little  operation,  and  that  of  sub- 
cutaneous division  of  the  sphincter,  may  be  done  without  pain  by 
painting  the  mucous  membrane  with  cocaine  or  spraying  it  with 
chloride  of  ethyl,  and  does  not  necessitate  the  patient's  lying  up  for 
more  than  two  or  three  days. 

Prolapsus  recti  is  the  protrusion  of  the  mucous  membrane  of 
the  lower  part  of  the  rectum,  and  more  rarely  of  the  muscular  coat 
as  well,  through  the  anus.  It  is  most  common  in  children,  but 
may  occur  at  any  age.  The  causes  are  either  a  relaxed  state  of  the 
sphincter  induced  by  general  weakness,  residence  in  hot  climates, 
&c. ,  or  excessive  straining  due  to  stricture  of  the  urethra,  phimosis, 
stone,  ascarides,  constipation,  piles,  or  polypus,  t^igns  and  dia- 
gnosis.— It  commonly  appears  as  an  irregular  ring  of  mucous 
membrane,  or  when  much  is  jDrotruded,  as  a  cylindrical  elongated 
swelling.  When  recent,  it  has  the  colour  of  healthy  mucous 
membrane,  but  if  not  soon  reduced  it  may  become^  livid  and  con- 
gested, in  consequence  of  constriction  of  the  blood-vessels  by  the 
sphincter.  The  strangulation  may  proceed  to  such  an  extent  that 
the  prolapsed  portion  may  undergo  mortification  and  slough  away. 
In  old-standing  cases  it  becomes  indurated  and  leathery  from 
exposure.  It  may  be  diagnosed  from  polypus  by  the  presence  of 
•a  central  aperture,  and  frpin  intussusception  by  the  mucous 
membrane  being  continuous  with  that  of  the  sphincter.    In  intus- 

I  susception  a  sulcus  exists  between  the  protruded  part  of  the  bowel 

I  and  the  sphincter. 

Treatment. — Should  the  bowel  be  protruded  or  strangulated,  an 
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attempt  should  be  made  to  reduce  it.  If  it  lias  only  been  prolapsed 
a  short  time,  this  is  easily  accomplished  by  gentle  jDressm-e,  the 
parts  having  been  well  smeared  with  vaseline  and  the  buttocks 
raised.  "When  of  longer  standing,  firm  pressure  must  be  exercised 
on  it  for  ten  minutes  or  so,  or  the  linger  may  be  introduced  into  the 
orifice  and  the  bowel  pressed  back.  If  reduction  fails  and  the  part 
is  much  inflamed,  an  ice-bag  may  be  applied,  and  another  attempt 
subsequently  made,  when,  if  still  unsuccessful,  nothing  remains 
but  to  allow  the  protruded  part  to  slough  off  or  to  excise  it.  If  the 
muscular  coat  protrudes,  no  operation  should  be  done  lest  the 
peritoneum  be  wounded.  Having  reduced  the  bowel,  the  cause  of 
the  prolapse  should,  if  possible,  be  removed,  and  to  prevent  a 
recurrence  the  nates  may  be  strapped  together,  or  a  pad  and 
T -bandage  worn,  and  the  motions  passed  at  bod- time  instead  of  in 
the  morning,  the  patient  lying  on  his  side  or  back  during  defeecation. 
Astringent  lotions  or  ointments  of  sulphate  of  iron,  galls  or  tannin 
should  be  applied,  or  the  mucous  membrane  x)ainted  with  nitrate  of 
silver,  whilst  any  j^endulous  folds  of  skin  may  be  snipped  off,  so  as 
to  cause  some  amount  of  contraction  of  the  anus.  In  the  mean- 
while, the  motions  should  be  rendered  soft  with  gentle  laxatives. 
Should  these  means,  after  being  well  j^ersevered  in,  fail,  a  more 
serious  operation  may  become  necessary.  Thus,  portions  of  the 
mucous  membrane  may  be  removed  by  ligatui'e ;  or  the  galvano- 
cautery  may  be  applied  in  two  or  throe  situations,  so  as  to  produce 
lines  of  burns  in  the  long  axis  of  the  bowel,  and  thus  cause  the 
mucous  membrane  to  adhere  to  the  muscular  coat  by  inflammation. 

IlyEMORRiioiDS  OR  PILES  are  swcllings  inside  or  around  the 
margin  of  the  anus,  the  result  of  a  dilated  or  varicose  state  of  the 
blood-vessels. 

Causes. — The  peculiar  anatomical  arrangement  of  the  hsemor- 
rhoidal  veins ;  the  absence  of  valves  in  them  and  in  the  veins 
through  which  they  communicate  with  the  portal  vein,  whereby 
they  have  to  sustain  the  whole  weight  of  the  column  of  portal 
blood ;  and  their  situation  between  the  muscular  and  mucous  coats 
of  the  rectum,  so  that  they  receive  but  little  sup2:>ort  during 
defeecation,  render  them  exceedingly  liable  to  become  dilated  or 
varicose.  Anything,  therefore,  that  tends  to  congest  the -.portal 
system,  and  hence  obstruct  the  retui^n  of  venous  blood  from  the 
hsemorrhoidal  veins,  such  as  high  living,  habitual  constipation, 
cirrhosis  of  the  liver,  heart-disease,  «S:c.,  may  be  looked  upon  as  a 
predisposing  cause ;  whilst  anything  determining  local  congestion 
of  the  part,  such  as  straining  at  stool  or  to  pa-ss  water  in  cases  of 
enlarged  prostate  or  stricture  of  the  urethra;  the  pressure  of  the 
gravid  uterus,  distended  colon,  or  ovarian  or  other  pelvic  tumour; 
stricture  of  the  rectum ;  and  the  abuse  of  aloetic  purgatives,  may 
be  regarded  as  an  exciting  cause. 
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Pathology. — -Hfiemorrhoids  consist  at  first  of  little  more  than 
dilated  veins,  but  after  they  have  existed  some  time  the  blood  in 
their  interior  may  clot,  the  vein-walls  hypertrophy,  and  the  con- 
nective tissue  of  the  dilated  vein  become  infiltrated  and  thickened. 
If  a  pile  is  now  cut  into,  it  presents  a  spongy  vascular  structure, 
and  there  is  often  a  small  artery  in  its  centre.  Piles  may  be 
situated  external  to  the  sphincter,  and  are  then  covered  with  skin 
[external  or  blind  piles);  or  within  the  sphincter,  when  they  are 
covered  with  mucous  membrane  [internal  or  bleeding  piles).  In 
many  instances,  however,  they  may  be  covered  in  part  with  skin, 
and  in  part  with  mucous  membrane  [mixed  piles).  An  oedematous 
and  swollen  condition  of  the  muco- cutaneous  folds  and  hypertro- 
phied  flaps  of  skin  about  the  margin  of  the  anus,  although  not 
produced  by  dilatation  of  the  veins,  is  also  generally  spoken  of  as 
piles.  iJxternal  piles  occur  as  soft,  globular,  pinkish-blue  swellings, 
or  as  moderately  firm  fleshy  tumours,  or  as  little  more  than  loose 

hypertrophied  folds  of  skin.  In- 
ternal piles  also  present  various 
forms.  They  may  consist  of  small 
hsemorrhoidal  veins,  dilated  and 
varicose,  giving  the  mucous  mem- 
brane a  dark  purplish  colour,  and 
rendering  it  liable  to  become  pro- 
lapsed during  def secation ;  or  they 
may  foim  either  slightly  raised, 
flattish  and  oblong  elevations,  or 
distinctly  globular  pedunculated 
swellings  (Fig.  339).  They  may 
appear  very  vascular  from  the  con- 
gestion of  the  mucous  membrane  covering  them,  and  then  constitute 
the  bleeding  pile  ;  or  they  may  be  firm  and  fleshy  and  of  a  reddish- 
brown  colour  from  the  thickening  of  the  mucous  membrane,  and 
then  do  not  readily  bleed.  The  haBmorrhage  is  usually  arterial,  and 
comes  from  the  small  arteries  in  the  mucous  membrane.  Piles, 
whether  external  or  internal,  are  at  times  liable  to  become  inflamed 
and  slough. 

Symptoms. — External  piles,  beyond  causing  some  amount  of  itch- 
ing and  unpleasant  sensations  about  the  anus,  may  give  rise  to  no 
symptoms  unless  irritated  or  inflamed.  They  are  then  often  a 
source  of  much  distress.  The  pile  becomes  swollen  and  painful, 
the  pain  being  reflected  to  the  surrounding  parts  and  increased 
on  sitting,  standing,  and  walking.  The  acute  symptoms  usually 
subside  in  a  few  days,  but  often  leave  the  parts  thickened  and 
irritable,  and  are  liable  to  recur  from  time  to  time.  Internal  piles 
are  productive  of  more  trouble,  the  chief  symptoms  to  which  they 
give  rise  being  haemorrhage,  and  irritation  and  pain  consequent  on 


Fig.  339.— Internal  piles.  (St. 
Bartholomew's  Hospital  Mu- 
seum.) 
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their  protrusion  and  constriction  by  the  sphincter  or  as  the  result 
of  their  becoming  inflamed ;  whilst  the  haemorrhage,  when  severe, 
may  be  productive  of  anaemia  and  all  its  attendant  constitutional 
symptoms.  The  amount  of  haemorrhage  may  vary  from  a  few 
drops — a  mere  streaking  of  the  motions  with  blood — to  several 
ounces. 

When  first  noticed,  the  protrusion  of  the  piles  occurs  onl}^  during 
deffecation  ;  and  although  they  may  at  first  go  back  spontaneously, 
they  often  require  replacement  by  the  finger,  as  otherwise  they 
are  apt  to  become  strangulated  by  the  sjDhincter  and  irritated  or 
inflamed  from  the  chafing  of  the  clothes.  Later  the  sphincter 
becomes  dilated,  and  they  may  protrude  at  times  other  than  during 
deffecation,  and  in  hmg- standing  cases  the  mucous  meml)rane 
becomes  permanently  prolapsed,  and  the  pile  remains  constantly 
protruded.  External  piles  then  generally  form  in  addition  to  the 
internal,  whilst  the  mucus  exuded  from  the  jjarts  is  a  constant 
source  of  annoyance.  The  constitutional  sym2)toms  to  which  the 
loss  of  blood  and  the  pain  and  irritation  may  give  rise  are  pallor, 
palpitation,  breathlessness,  fainting  and  headache.  From  the 
reflex  character  of  the  pain  the  patient  may  refer  the  symptoms 
to  other  organs,  as  the  testicle,  bladder,  kidneys,  or  uterus. 

Diagnosis. — External  piles  may  be  readily  diagnosed  from  condy- 
lomata, polypi,  and  carcinoma  by  the  characters  already  given. 
Internal  piles  may  be  suspected  from  the  above-mentioned  sym- 
toms,  and  if  not  protruded  they  may  generally  be  brought  into 
view  by  asking  the  patient  to  bear  down  as  if  to  def?ecate,  whilst 
the  surgeon  makes  gentle  traction  on  the  margin  of  the  anus.  If 
this  does  not  succeed  and  the  bowel  is  loaded,  an  enema  should  first 
be  given.  Examination  with  the  finger,  unless  the  surgeon  has 
had_some  expeiiencQ,  fails  to  detect  the  pile,,  as  when  neither 
imtated,  inflamed,  nor  protruded  it  is  soft  and  flaccid,  like  the  rest 
ofjihe  mucous  membrane. 

,  The  treatment  of  piles  may  be  divided  into  the  palliative  and  the 
radical. 

The  palliative  treatment  consists  in  employing  such  means  as  are 
calculated  to  relieve  the  congestion  of  the  h^emorrhoidal  veins. 
Thus  constii)ation  must  be  combated  by  the  use  of  such  laxatives 
as  the  confection  of  senna,  compound  liquorice  powder,  the  liquid 
extract  or  cordial  of  cascara  sagrada,  or  Pullna  or  Friedrichshall 
waters ;  whilst  strong  purgatives,  especially  aloes,  high  living,  and 
alcoholic  stimulants  should  be  avoided  and  the  secretions  of  the 
liver  promoted  by  exercise.  Where  there  is  haemorrhage,  the 
tincture  of  hamamelis  or  of  steel  will  be  found  very  useful. 
Locally,  the  parts  should  be  kej)t  scrui^ulously  clean,  and  astringed 
by  such  applications  as  the  liquid  extract  of  hamamelis,  the  com- 
pound ointment  of  galls,  or  lotions  of  sulphate  of  iron,  acetate  of 
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lead,  or  tannic  acid,  passed  through  the  sphincter;  or  by  injections 
of  ice-cold  water,  to  which  tincture  of  hamamelis  may  be  added. 
When  the  piles  are  inflamed,  the  patient  should  rest  in  bed  with 
the  buttocks  raised,  an  ice-bag  or  hot  poultice  should  be  applied, 
and  a  morphia  suppository  introduced  into  the  rectum.  Where 
coagulation  has  taken  place,  free  incision  into  the  -pile  and  turning 
out  the  clots  will  give  relief. 

The  radical  treatment  consists  in  removing  the  piles  but  should 
only  be  resorted  to  when  palliative  measures  after  a  fair  trial  have 
failed,  or  when  the  piles  are  more  or  less  constantly  down.  It  need 
hardly  be  said  that  no  operation  should  be  performed  when  they 
are  merely  spnptomatic  of  some  more  serious  disease,  as  stricture 
or  cancer  of  the  rectum,  enlargement  of  the  prostate,  or  disease  of 
the  uterus,  bladder,  or  liver,  or  are  the  result  of  pregnancy.  The 
method  of  removing  the  piles  differs  according  as  they  are  external 
or  internal. 

External  piles  may  be  simply  snipped  off  with  the  scissors,  care 
being  taken,  however,  not  to  remove  too  much  of  the  integument 
lest  troublesome  contraction  of  the  anal  orifice  should  ensue. 

Internal  piles  may  be  treated  by  ligature,  the  clamp  and  cautery, 
crushing,  injections  with  carbolic  acid,  excision,  or  the  application 
of  nitric  acid.  Whatever  method  is  employed  a  purgative  should 
be  given  the  day  before,  and  the  rectum  cleared  on  the  morning 
of  the  operation  by  an  enema  ;  and  after  the  patient  is  under  the 
influence  of  the  anaesthetic,  the  anus  should  be  forcibly  dilated  to 
bring  the  parts  well  into  view,  and  to  paralyse  the  sphincter. 

If  the  li<ji(tj(:iy  is  employed,  the  most  2)rominent  pile  should  be 
seized  with  the  i:)ile -forceps  or  pile-hook,  and  the  inucpus  membrane 
incised  with  the  pile-scissors  at  its  junction  with  the  skin,  so  as  to 
detach  the  pile  and  mucous  membrane  from  the  anal  margin. 
A  carbolized  silk  ligature  should  then  be  placed  in  the  groove  thus 
formed  and  tied  tightly  around  the  undetached  base  of  the  pile, 
taking  care  to  include  as  much  of  the  mucous  membrane  above  the 
pile  as  possible.  The  greater  part  of  the  pile  having  being  excised, 
the  ends  of  the  ligature  are  cut  off  and  the  stump  of  the  pile  returned 
after  the  others  have  been  treated  in  a  similar  way.  The  parts 
should  be  thoroughly  dusted  with  iodoform,  a  morphia  suppository 
passed  into  the  anus,  and  a  large  pad  of  iodoform  wool  applied  and 
secured  in  situ  by  a  T-bandage.  Some  surgeons  insert  a  rubber 
tube  to  allow  flatus  to  escape,  but  I  have  found  it  cause  consider- 
able irritation  and  annoyance.  The  bowels  should  be  kept  confined 
for  four  or  five  days  by  small  doses  of  opium  combined  with  tincture 
of  catechu,  and  then  opened  by  castor  oil  or  an  enema  of  olive  oil. 
Should  retention  of  urine  occur,  as  is  very  common  after  02)erations 
on  the  rectum,  it  should  be  relieved  by  passing  a  soft  catheter.  The 
ligatures  gei^erally  come  away  about  the  ninth  to  the  eleventh  day. 
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CJamj)  and  cautery. — A  pile  having  been  seized  with  the  forceps, 
the  clamp  is  applied  to  its  base,  the  pile  shaved  off,  and  the  raw 
surface  cauterized. 

If  crusliiiig  is  employed,  the  pile  is  drawn  into  the  crusher,  which 
is  then  screwed  tightly  home,  the  pile  cut  off,  and  the  crusher 
removed  after  a  minute  or  two. 

Exdsjmi  has  of  late  been  extensively  employed  by  some  surgeons. 
It  consists  in  dissecting  away  the  i^iles,  tying  any  arteries  that 
bleed,  and  bringing  down  the  mucous  membrane  and  securing  it 
by  suture  to  the  anal  margin. 

Lijections  of  xarholic  acid. — The  strength  usually  employed  is  half 
a  drachm  of  the  acid  to  a  drachm  each  of  glycerine  and  water,  four 
or  five  minims  being  thrown  into  the  centre  of  the  inle  by  a 
hypodermic  syringe.  The  process  has  to  be  repeated  several  times 
and  takes  some  weeks  to  effect  a  cure. 

Nitric  acid  is  a  useful  and  efficient  application  for  the  sessile 
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vascular  pile,  and  should  be  applied  with  a  glass  rod  through  a 
speculum,  and  any  excess  of  acid  removed  by  a  weak  alkaline 
lotion. 

An  ISCHIO-RECTAL  ABSCESS  (Fig.  340),  is  one  that  forms  in  the 
loose  cellular  tissue  in  the  ischio-rectal  fossa,  and  should  be  dis- 
tinguished, on  the  one  hand,  from  the  small  abscesses  which  may 
occur  round  the  margin  of  the  anus  in  the  cutaneous  folds  [2)erianal), 
and,  on  the  other  hand,  from  the  abscesses  which  may  form  between 
the  mucous  and  muscular  coats  of  the  rectum  or  round  the  gut  in 
the  pelvic  cellular  tissue.  The  ca^ise  of  ischio-rectal  abscess  is 
inflammation  around  the  rectum  [periproctitis).  The  inflammation 
may  be  due  to  j^erfcration  of  the  mucous  membrane  by  a  fish-bone 
or  other  foreign  body,  followed  by  ulceration  and  the  escape  of 
fseces  into  the  ischio-rectal  fossa ;  or  it  may  be  due  to  injury  from 
without,  as  a  kick  or  blow.  In  tuberculous  subjects  abscess  is 
common  from  very  slight  causes,  and  is  proltably  then  the  result 
of  the  breaking  down  of  a  local  dej^iosit  of  tul )('!■( do .  The  symptoms 
vary  according  as  the  abscess  is  acute  or  chronic.  The  acute  begins 
with  pain,  which  soon  becomes  throbbing,  and  is  followed  by  swell- 
ing and  redness  on  one  side  of  the  anus,. and  later  by  fluctuation, 
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In  the  clironic  the  symptoms  may  be  so  slight  as  to  escape  notice 
till  the  abscess  bursts  into  the  bowel  and  the  pus  escapes  by  the 
anus.  Treatment. — An  early  incision  should  be  made  in  order  to 
prevent,  if  possible,  the  abscess  breaking  into  the  bowel  and  a  fistula 
resulting.  The  incision  should  be  free  and  of  a  T- shape,  to  secure 
a  free  vent  for  the  discharge  and  promote  the  healing  of  the 
abscess  from  the  bottom,  lest  the  abscess-cavity,  as  is  very 
frequently  the  case,  from  the  constant  action  of  the  sphincter, 
degenerate  into  a  fistula  (Figs.  341,  342,  343). 

PiSTULA  IN  ANO  is  a  fistulous  track  by  the  side  of  the  rectum. 
Three  foims  are  described: — 1.  The  cp7n])lcte  (Fig.  341),  in  which 
the  fistula  opens  internally  into  the  rectum,  and  externally  on  to 
the  skin  ;  2.  The  hJind  external  (Fig.  343),  in  which  it  only  opens 
on  to  the  skin  ;  and  3.  The  hh'nd  internal  (Fig.  342),  in  which  it 
only  opens  into  the  bowel. 

The  complete  (Fig.  341)  is  by  far  the  most  common  form.  It 
generally  extends  obliquely  upwards  on  one  side  of  the  anus  and 
opens  into  the  bowel  between  the  external  and  internal  sphincters, 
or  it  may  take  a  curved  course  around  the  bowel  and  then  open 
into  it  {the  horseshor  f.^tiila).  Frequently  it  extends  up  beyond  the 
internal  oi)eniiig  by  tlic  side,  of  the  rectum  in  the  form  X)l.a 
cul-de-sac  ;  or  it  may,  though  very  rarely,  open  into  the  bowel 
several  inches  above  the  anus.  In  rare  instances  there  may  be  two 
internal  02)enings.  Secondary  fistuLe  In-aiiching  off  from  the  mam 
fistula  are  often  found  burrowing  Ix'iicath  the  skin  of  the  perineum 
and  buttock  and  sometimes  oi)eniiig  at  u  considerable  distance  from 
the  anus.  The  extemaJjDpetiing,  h()wev  is  usually  jilxjut  half  an 
inch  from  the  anus  ;  but  it  may  be  a  greater  distance  from  it ;  or 
close  to  it,  and  then,  perhaj^s,  hidden  by  the  loose  folds  of  skin. 
It  may  be  little  more  than  a  minute  hole  exuding  a  slight  moisture ; 
or  it  may  be  encircled  by  a  ring  of  granulations,  and  the  skin  in 
its  neighbourhood  may  be  red  and  brawny.  The  fistulous  track 
itself  will  generally  be  found  lined  with  a  smooth  shining  mem- 
brane, and  its  walls  indurated  when  it  has  existed  some  time. 

Causes. — A  fistula  is  generally  the  result  either  of  the  bursting  of 
an  ischio-rectal  abscess  into  the  bowel,  or  on  to  the  skin,  or  in  both 
directions ;  or  of  ulceration  or  perforation  of  the  mucous  membrane 
and  the  extension  of  the  ulcerative  track  downwards  towards  the 
skin,  which  it  may  or  may  not  penetrate.  It  is  often  seen  in 
phthisical  subjects,  and  occm-s  as  a  complication  of  canc^oys 
and  other  strictures  of  the  rectum.  The  two  chief  reasons  why 
the  fistula  does  not  close  are  the  constant  movements  of  the 
sphincter  and  the  escape  of  fsecal  matter  into  it. 

Symptoms. — Uneasiness,  j)ain  or  tenderness  of  the  parts,  especially 
on  defsecation  and  movement ;  more  or  less  constant  discharge  of 
pus  or  purulent  fluid  from,  the  external  opening ;  escape  of  fsece^ 
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where  the  fistula  is  comj^lete,  or  a  discliarge  of  pus  from  the  bowel 
if  the  fistula  is  of  the  blind  internal  variety  ;  mental  worry,  anxiety 
and  depression ;  at  times  exacerbation  of  the  inflammation  with 
pain  and  increased  discharge  ;  and  probably  the  history  of  a  previous 
abscess  having  formed  in  the  ischio-rectal  fossa. 

])ia<j7whis. — In  the  complete  variety  (Fig.  341)  the  diagnosis  is 
readily  made  by  passing  a  probe  up  the  fistula  into  the  bowel,  and 
by  feeling  the  internal  opening  (which  has  sometimes  the  form  of  a 
small  depression  in  the  centre  of  a  slight  papilla  like  eminence) 
with  the  finger  in  the  rectum.  In  the  blind  internal  (Fig.  342)  a 
soft  sj)ot  in  the  centre  of  an  indurated  portion  of  the  tissues  by  the 
side  of  the  anus  will  be  felt,  and  probably  an  indurated  track  will 
be  detected  leading  from  this  towards  the  bowel.  The  internal 
opening,  which  has  the  characters  given  above,  will  be  discovered 
just  within  the  anus  on  passing  the  finger  in  the  rectum.  Into 
this  opening  a  bent  probe  may  be  passed,  and  its  end  made  to  pro- 
ject under  the  soft  spot  on  the  skin-surface.  In  the  blind  external 
(Fig.  o43)  the  probe  cannot  be  made  to  enter  the  bowel  on  being 
passed  up  the  fistula,  and  no  internal  opening  can  be  felt  in  the 
rectum  by  the  finger.    In  all  cases  the  rectum  should  be  carefully 

:   examined  to  exclude  stricture  or  cancerous  disease.    From  urinary' 

I  fistulfe  tracking  down  towards  the  anus  a  fistula  in  ano  is  readily 
distinguished  by  the  characters  given  above,  and  by  the  absence  of 

\  urethral  and  bladder  trouble,  and  by  no  urine  escaping  through 

■  the  fistula. 

Treatment.  —  Although  in  exceptional  instances  fistulee  have 
closed  spontaneously,  an  operation,  as  a  rule,  is  required.  Before 
operating  for  fistula  the  chest  ought  alwaj'S  to  be  examined,  since, 
should  tubercle  in  the  lungs  be  discovered,  no  oj^eration  should  be 
done  unless  the  tubercle  is  in  quite  an  early  stage.  The  ui'ine 
should  also  be  tested  for  albumen,  and  the  absence  of  stricture  or 
cancer  of  the  rectum  determined.  Operation.— A.  director  should 
be  passed  through  the  fistula  into  the  bowel,  and  its  point  hooked 
down  and  brought  out  at  the  anus  by  the  index  finger,  which  has 
been  passed  uj)  the  rectum.  The  bridge  of  tissue,  which  sometimes 
includes  the  external  sphincter,  is  then  divided  by  running  a  curved 
bistoury  along  the  director.  The  upward  prolongation  of  the  fistula 
beyond  the  internal  opening  (Fig.  841)  should  next  be  laid  com- 
pletely open  into  the  cavity  of  the  bowel.  A  careful  search  should 
now  be  made  with  a  probe  for  all  secondary  fistulre  or  lateral 
sinuses,  and  those  laid  freely  opened.  The  lining  membrane  of  the 
fistula  should  next  be  destroyed  by  scoring  it  with  a  bistoury,  or 
scraping  it  with  a  A'olkmann's  spoon,  as  otherwise  the  fistula  is  apt 
to  re-form.  The  wound  should  finally  be  filled  with  iodoform 
wool,  and  a  pad  and  T- bandage  applied.  When  there  have  been 
secondary  fistulee  extending  widely  into  the  surrounding  tissue,  I 
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have  succeeded  in  greatly  lessening  the  time  of  healing  by  cutting 
completely  away  the  lining  membrane  of  the  outlying  portions  and 
bringing  the  raw  surfaces  together  by  suture. 

After  the  operation  the  bowels  should  be  kept  confined  for  about 
four  or  five  days  with  small  doses  of  opium,  and  then  relieved  by 
castor  oil  or  an  enema.  The  wound  should  be  dressed  daily  with 
iodoform  wool  lightly  pressed  into  it  to  ensure  its  healing  from  the 
bottom.  When  the  internal  opening  is  very  high  up  a  stout  ligature 
may  be  passed  and  made  to  cut  its  way  out,  the  fistula  healing 
behind  it.  But  as  this  takes  a  long  time,  it  is  better  to  reduce  the 
fistula  in  this  way  to  reasonable  limits  and  then  divide  it.  The 
blind  exiernal  and  the  Uiml  internal  should,  as  a  rule,  be  converted 
into  complete  hstula?  by  forcing,  in  the  former  case  a  director  up 
the  fistula  into  the  bowel,  and  in  the  latter  by  cutting  through  the 
skin  on  the  point  of  a  bent  probe  hooked  into  the  internal  opening, 
and  made  to  project  under  the  skin.  Both  are  then  treated  as  a 
complete  fistula.  In  some  cases  of  blind  external  fistulae  a  free 
T-shaped  incision  will  suffice  without  cutting  through  the  sphincter 
or  entering  the  rectum. 

Polypi  generally  occur  as  pedunculated  growths  springing  from 
the  submucous  tissue,  usually  of  the  lower  part  of  the  rectum. 
They  vary  in  size  from  a  pea  to  a  cherry,  and  in  colour  from  white 
or  pale  pink  to  a  deep  red.  The  two  chief  forms  are  (1)  the  sofj  or 
vascular,  which  show  microscopically  an  adenomatous  structure 
with  at  times  some  amount  of  myxomatous  degeneration,  and  are 
most  common  in  children;  and  (2)  the  hard  or  fihroas,  which  are 
more  rare  and  generally  occur  in  adults. 

Symptoms. — lV)lypi  are  the  commonest  cause  of  bleeding  from 
the  rectimi  in  children,  the  blood  escaj^ing  not  only  during  but  also 
after  deftecation.  When  low  down  thej^  cause  straining,  perhaps  a 
mucous  discharge,  and  pain  after  defsecation,  from  being  caught 
in  the  si^hincter.  When  large  they  may  produce  prolapse  or. 
intussusceiDtion.  Small  polypi  beyond  the  reach  of  the  sphincter 
may  cause  no  symptoms.  They  are  usually  detected  by  sweeping 
the  finger  well  round  the  rectum,  the  examination  being  best  made 
after  the  bowels  have  been  emptied  and  the  polypus  brought  down 
by  an  enema. 

The  treatment  consists  in  ligature  of  the  pedicle,  followed  by 
excision  of  the  growth.    They  do  not  recur. 

Papillomatous  oh  villous  tumours  of  the  rectum  are  rare, 
and  are  most  frequently  met  with  in  patients  over  forty  years  of 
age.  They  have  a  papillomatous  structure,  spring  from  the  mucous 
membrane,  and  are  generally  multiple,  often  involving  large  tracts 
of  the  bowel  (Fig.  844').  Frequent  haemorrhages  and  the  passage 
of  a  glairy  mucous  discharge  are  the  chief  signs.  Treatment.— 
The  larger  tumours  should  be  removed  with  as  many  of  the 
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smaller  as  can  be  got  away.  They  are  ajit  to  recur  and  then  to 
become  malignant. 

Stricture  of  the  rectum  may  be  divided  into  the  simple  and 
the  malignant. 

1 .  The  simple  or  fibrous  stricture  may  be  caused  by  the  fibroid 
contraction  of  inflammatory  products  in  the  mucous  and  submucous 
coats,  or  of  cicatrices  following  simple,  syphilitic,  or  dysenteric 
ulceration ;  by  injury,  or  operation  on  the  bowel ;  or  it  may  be  the 
result  of  pelvic  inflammations  [peri-  or  para-metriiis). 

Pathology. — The  stricture  is  generally  situated  from  one  to  two 
inches  from  the  anus,  but  may  occur  at  any  part.  It  may  involve 
only  a  narrow  ring-like  portion,  w^hen  it  is  called  annular;  or  it 


Fig.  344. — Papilloma  of  the  j-ecturn.      (St.  liartliolomew's  Hospital  Museum, 

No.  2,0(i3  a.) 

inay  include  an  inch  or  more  of  the  gut,  when  it  is  sometimes 
spoken  of  as  tubular.  The  strictured  portion  of  the  bowel  consists 
in  great  part  of  fibrous  tissue.  The  syjthilitic  variety,  which  is 
much  more  common  in  woineji  than  in  men,  is  often  combined 
with  condylomata  or  ulceration  about  the  anus,  and  the  mucous 
membrane  between  the  anus  and  the  stricture  is  frequently  ulce- 
rated. The  simple  annular  form  met  with  in  women  is  believed 
by  some  surgeons  to  be  due  to  gonorrhoea.  The  bowel  above  is 
generally  distended  with  faeces,  the  muscular  coat  hj^^ertroj^hied , 
and  the  mucous  membrane  ulcerated  ;  whilst,  in  the  neighboui-hood 
of  the  stricture,  the  coats  are  often  so  thin  that  the  least  force 
causes  them  to  give  way.  Fistuhe  often  form  below  the  stricture, 
and  heemorrhoids  are  a  frequent  concomitant. 
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Symptoms  and  diagnosis. — Pain  and  difficulty  in  passing  a  motion, 
constipation,  and  later,  constipation  alterDating  witli  diarrhoea. 
The  motions,  when  the  stricture  is  near  the  anus,  become  small, 
ribbon-like,  and  streaked  with  discharge.  There  is  a  frequent 
desire  to  defcecate,  but  little  passes  except  wind  and  discharge,  and 
the  bowel  feels  as  if  it  had  not  been  emptied.  In  tight  strictures 
or  in  strictures  with  ulceration,  hstulse  may  sometimes  form  about 
the  anus,  and  the  patient  gets  worn  out,  and,  after  many  years 
perhaps  of  suffering,  may  die  of  an  attack  of  peritonitis  or  obstruc- 
tion. The  stricture  is  readily  detected  on  passing  the  finger,  but 
is  often  so  tight  that  only  the  tip  can  be  got  into  it.  When  this  i 
the  case  on  no  account  should  the  finger  be  passed  through  it,  a 
the  slight  force  of  passing  the  finger  may  rupture  the  attenuated 
walls  and  jieritonitis  and  death  may  follow. 

Trcdl incut. — As  a  rule,  gradual  dilatation  by  means  of  bougies, 
of  which  the  soft  flexible  ones  of  Mr.  Good  sail  are  perhaps  the  best, 
should  be  first  attempted,  and  will  generally  be  successful ;  bu 
the  stricture  must  be  kept  dilated  by  the  subsequent  occasional 
passage  of  a  bougie.  In  exceptional  cases,  where  the  stricture  is 
very  resistant,  a  bougie  may  be  tied  in.  Where  the  parts  are  much 
riddled  by  fistulte  a  division  of  the  stricture  may  be  necessary. 
This  may  be  done  by  what  is  called  internal  or  external  linear 
proctotomy .  In  the  former  operation  the  knife,  guided  by  the 
finger,  is  introduced  through  the  stricture,  which  is  then  divided 
in  a  posterior  direction  ;  in  the  latter,  the  stricture,  together  with 
the  external  sphincter  and  other  intervening  soft  parts,  are  com- 
pletel}^  divided  down  to  the  coccyx. 

2.  Maligxaxt  or  cancerous  STRICTURE.— Pa^Ao%?/. — Cancer 
in  all  its  forms  may  occur  in  the  rectum,  but  the  most  common  is 
a  variety  of  carcinoma  known  as  the  columnar  or  adenoid  (Fig. 
34o).  It  occurs  either  as  a  fungaticg,  more  or  less  distinct  tumour 
projecting  into  the  lumen  of  the  bowel,  or  as  a  laminar,  nodular,  or 
ring -like  infiltration  of  its  coats.  In  either  case,  it  is  at  first  covered 
by  a^iparently  unaltered  mucous  membrane,  which,  however,  is 
sooner  or  later  destroyed  by  ulceration,  leaving  an  ulcer  with  an 
uneven,  proliferating,  or  excavated  surface,  everted  edges  and 
an  indurated  base.  As  the  disease  extends  it  involves  the  muscular 
coat,  and  subsequently  the  surrounding  structures  and  organs, 
gluing  them,  as  it  were,  to  the  rectum,  and  finally  converting  the 
whole  into  a  cancerous  mass.  The  lymphatic  glands  in  the  pelvis, 
and  later  the  inguinal  glands  and  others  more  removed,  become 
affected,  and  the  carcinoma  may  finally  be  disseminated,  secondary 
growths  being  more  especially  metjwith  in  the.liver.  The  symptoms 
are  often  very  insidious.  At  first  there  may  be  merely  some  un- 
easiness, hardly  amounting  to  pain,  about  the  anus ;  then  more  or 
less  pain  on  defsecation  is  noticed ;  the  f^ces  may  be  streaked  with 
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mucus  or  with  blood ;  and  a  slimy  discharge  may  be  present. 
Later  the  motions  become  small,  flattened,  or  pipe-like  when  the 
stricture  is  near  the  anus,  or  scybalous  when  some  distance  above. 
The  patient  strains  at  stool,  and  feels  as  if  his  bowel  had  not  been 
emptied  ;  then  there  is  constipation  alternating  with  diarrhoea,  and 
an  offensive  sanious  discharge.  Emaciation  and  cachexia  now  come 
on,  with  more  local  2:>ain,  and  the  patient  dies  of  exhaustion,  peri- 
tonitis, or  during  an  attack  of  acute  obstruction. 

The  diagnosis  can  only  be  arrived  at  by  a  local  examination.  The 


Fig.  345. — Cohimnar  or  adenoid  carcinoma  of  tlic  rectiini,  from  a  man  aged 
64  years.     (St.  BartlioJomew's  Hospital  Museum,  No.  2,069  a.) 

anus  generally  appears  healthy,  though  probably  patulous,  and  a 
healthy  strip  of  mucous  membrane  generally  exists  between  the 
anus  and  the  growth.  When  the  growth  can  be  felt,  its  indurated 
base,  and  when  ulceration  has  occurred,  the  everted  edges  of  the 
idcer,  and  the  sanious  and  ford  discharge,  render  the  diagnosis 
generally  easy.  When  beyond  the  reach  of  the  finger  it  may  at 
times  be  brought  down  by  asking  the  patient  to  strain.  The  fun- 
gating  form  may  be  mistaken  for  a  villous  growth ;  the  annular, 
for  a  simple  fibrous  stricture.  A  villous  groiuth  may  be  distinguished 
by  its  velvety  and  supple  feel,  by  its  not  ulcerating  and  breaking 
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down,  by  the  absence  of  induration,  by  the  discharge  being  thin 
and  mucoid,  the  blood  bright  and  small  in  quantity,  and  the 
rectum  not  fixed,  and  by  the  duration  of  the  disease.  A  jihrom 
stricture  may  be  known  by  its  long  duration,  by  being  less  indu- 
rated than  the  cancerous  form,  by  the  bowel  not  being  fixed,  and 
when  due  to  syphilis,  by  the  absence  of  a  healthy  strip  of  mucous 
membrane  between  the  growth  and  the  anus. 

Treatment. — If  the  disease  is  seen  sufficiently  early  and  before  it 
has  involved  the  surrounding  parts,  if  it  is  not  situated  too  high  up 
the  rectum,  and  if  the  general  condition  of  the  patient  is  otherwise 
favourable,  excision  of  the  growth  with  the  lower  end  of  the  rectum 
should  be  undertaken,  as  in  this  way  the  whole  may  be  removed, 
and  not  without  reasonable  hope,  in  some  of  the  less  malignant 
forms  of  the  disease,  of  its  not  returning.  Some  cases  have  been 
reported  where  it  has  not  done  so  for  upwards  of  four  years.  Pre- 
vious to  removal  of  the  rectum,  I  now  invariably  perform  inguinal 
colotomy,  since  after  this  operation  there  is  less  risk  of  the  wound 
left  by  the  excision  becoming  Semitic.  Where  removal  seems  im- 
practicable, or  otherwise  unadvisable,  such  palliative  measures 
should  be  adopted  as  may  render  -the  last  few  months  or  years  of  the 
patient's  life  as  comfortable  as  possible.  Thus  the  bowels  should  be 
kept  gently  relaxed,  the  diet  regulated,  and  the  pain  relieved  by 
morphia  suj^positories.  In  this  way  the  patient  can  often  follow  his 
occupation  in  comparative  comfort  and  with  little  inconvenience. 
Should,  however,  there  be  very  frequent  calls  to  defjecate,  much 
pain  and  irritation  on  the  passage  of  fseces,  or  obstruction  threaten 
or  have  already  occurred,  colotomy  should  be  performed  (p.  626). 
This  operation  should  not,  as  is  too  frequently  the  case,  be  regarded 
merely  as  a  last  resource,  to  be  undertaken  when  obstruction  has 
come  on,  as  then  the  danger  of  the  operation  is  greatly  increased. 
Nor  should  it  be  undertaken  in  every  instance,  since  the  incon- 
venience caused  by  the  cancer  is  not  always  sufficient  to  justify  the 
patient  undergoing  the  risk. 

Excision  of  the  rectum  may  be  performed  if  the  finger  cafi 
be  passed  beyond  the  growth;  if  the  growth  is  moveable;  if  the 
glands  are  not  involved,  and  if  the  j^^-tient  is  otherwise  fairly 
healthy.  The  patient  having  been  placed  in  the  lithotomy  position 
and  a  staff  introduced  into  the  bladder,  a  curved  bistoury  should  be 
passed  along  the  finger  up  the  rectum,  and  its  point  made  to 
emerge  near  the  coccyx,  and  the  intervening  tissues  cut  through 
in  the  middle  line.  By  this  incision  a  free  exposure  is  obtained. 
Lateral  incisions  are  next  made  on  each  side  of  the  anus,  meeting 
in  front,  the  levatores  ani  divided,  and  ;^the  bowel  rapidly  cleared 
either  with  the  finger  or  with  the  handle  of  the  scalpel  from  the 
tissues  of  the  ischio-rectal  fossa.  The  lower  part  of  the  rectum  is 
now  dissected  more  carefully  from  the  urethra  and  prostate,  and 
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when  it  has  been  sufficiently  freed,  the  ecrascur  is  phiced  above  the 
growth,  and  the  rectum  removed,  care  being  taken  that  the  cord 
when  tightened  is  not  pulled  down  below  the  spot  where  it  is 
intended  to  sever  the  bowel.  If  preferred  the  scissors  may  be 
substituted  for  the  ecraseur,  the  vessels  being  then  tied  as  they  are 
cut.  When  the  growth  does  not  involve  the  whole  of  the  bowel,  a 
strip  of  mucous  membrane  should,  if  possible,  be  left.  The  rectum 
should  now,  if  possible,  be  drawn  down  and  sutured  to  the  skin  by 
four  deep  sutures  jiassed  under  the  divided  pelvic  structures.  The 
gut  should  be  plugged  with  iodoform  gauze  for  a  week  if  possible, 
a  tube  being  placed  through  the  gauze  to  allow  of  the  escape  of 
flatus.  Kraske's  operation  for  removing  the  rectum  consists  in 
making  an  incision  from  the  anus  to  the  middle  of  the  sacrum; 
freeing  the  sacrum  from  the  muscles  and  ligaments,  dividing  it  at 
level  of  third  sacral  foramen,  and  removing  the  lower  part  of  the 
bone.  The  whole  rectum  can  be  explored  ujd  to  the  sigmoid  flexure 
and  removed  as  necessary.  By  some  the  sacrum  is  split  in  the 
middle  line  below  the  transverse  section,  and  each  half  separated 
and  rejilaced  after  the  rectum  has  been  removed. 

Diseases  of  the  Urinary  Organs, 
surgical  diseases  of  the  kidneys. 

Nephritis,  or  inflammation  of  the  kidney,  as  met  with  in  sur- 
gical practice,  is  commonly  the  result  of  long-standing  disease  of 
the  bladder,  urethra,  or  prostate,  or  of  the  impaction  of  a  calculus 
in  the  ureter  or  pelvis  of  the  kidney.  Traumatic  nephritis  has 
already  been  alluded  to  under  Injuries  of  the  Abdomen. 

The  inflammation,  when  secondary  to  other  diseases  of  the  urinary 
organs,  may  be  produced  in  several  ways.  Thus,  it  may  be  due  to 
— 1.  Tension  in  the  tubules  of  the  kidney,  resulting  from  obstruction 
to  the  overflow  of  urine  consequent  upon  lonp:-standing  stricture  of 
the  urethra  or  prostatic  enlargeiiLejjt.  Under  these  circumstances 
the  mflammation  falls  chiefly  on  the  cortical  and  medullary  sub- 
stance of  the  kidney  [interstitial  nepliritis).  2.  The  presence  of 
septic  matter  in  theL  Tielvis  of  the  ki(^|j^i9v  due  to  {a)  the  spread  of 
inflammation  up  the  ureter  from  the  bladder,  or  [h)  decomposition 
of  pent-up  urine  behind  an  impacted  calculus  in  the  ureter  or 
pelvis  of  the  kidney.  In  this  case  the  inflammation  is  of  a  septic  or 
suppurative  character,  and  although  it  may  chiefly  affect  either  the 
lining  membrane  of  the  pelvis  {pj/elitis)  or  the  substance  of  the 
organ  [su/piwrative  nephritis),  it  m_ore  generally  involves  both  [pijelo- 
oiephritis).  At  times  the  pelvis  and  calices  become  distended  with 
the  pus,  and  the  kidney  is  finally  converted  into  a  suppurating  cyst 
[pyo-neplirosis).     3.  Eeflex  irritation  of  the  kidney  through  the 
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nervous  system,  as  from  the  passage  of  a  catheter  in  stricture  or 
enlarged  prostate,  or  the  performance  of  some  operation  on  the 
urinary  organs,  as  lithotomy  or  lithotrity.  Here  the  inflammation 
is  usually  transitory,  unless  the  kidneys  are  already  suffering 
from  the  effects  of  urinary  obstruction,  when  it  may  run  on  to 
suppuration. 

Simph'  iiiU'rstitial  itej>/in'tis  usually  begins  in  an  insidious 
manner,  the  sijinptoms  of  the  kidney  mischief  being  obscured  by 
the  primary  affection  of  the  urinary  organs  from  which  the  patient 
is  probably  suffering.  It  may  be  suspected,  however,  where  there 
is  continual  loss  of  strength,  increasing  pallor  and  gradual  wasting. 
The  urine  is  passed  in  large  quantities,  and  is  of  low  sjiecific  gravity. 
Albumen  at  first  is  absent,  or  only  present  in  small  quantities,  and 
although  later  it  may  be  increased  in  amount,  it  is  often  difficult 
to  estimate  in  consequence  of  the  pus,  mucus,  or  blood  which  may 
be  present,  owing  to  the  diseased  bladder  or  other  urinary  trouble. 
Should  these  troubles  not  be  relieved,  the  symptoms  of  the  kidney 
affection  become  more  marked  ;  there  is  loss  of  appetite,  a  furred 
tongue,  nausea,  perhaps  vomiting,  increase  of  temj)erature  at  nights, 
a  hot  skin,  thirst,  and  emaciation.  This  condition  may  last  for 
months,  when  the  symptoms  may  gradually  subside  if  the  primary 
trouble  can  be  removed ;  or  it  may  terminate  in  exhaustion  and 
death  ;  or  in  an  acute  attack  of  suppurative  nephritis. 

The  trcdtment  consists  essentially  in  removing  the  cause,  where 
this  is  practicable,  and  carefully  avoiding  all  sources  of  irritation 
that  may  react  through  the  nervous  system  of  the  kidney.  Thus, 
all  instrumentation  must  be  done  in  the  gentlest  possible  manner, 
and  decomposition  of  the  urine  prevented  by  washing  out  the 
bladder  with  antiseptic  solutions.  The  patient  at  the  same  time 
should  be  kept  in  bed,  and  restricted  to  a  non- stimulating  and 
chiefly  fluid  diet;  whilst  hot  flannels  and  occasionally  dry  cups 
should  be  applied  to  the  loins^^^ 

Siipjnirdtii-e  or  sqitic  nephritis. — Under  this  head  is  included 
suppuration  of  the  pelvis  an^^f  the  substance  of  the  kidney, 
since  both,  as  a  rule,  are  simultaneously  affected,  and  the  symptoms 
are  similar  or  identical.  Pyonephrosis  is  considered  separately. 
Suppurative  nephritis  ge^^i^lly  occurs  suddenly  in  the  course  ^of 
long-standing  disease  of  the  lower  urinary  organs,  attended  with 
septic  decomx)Osition  of  the  urine  in  the  bladder.  It  is  probably 
aTmbst  always  due  to  the  septic^  micro-oiganisms  reaching  the 
kidneys  from  the  bladder  by~the  ureters.  It  is  usually  preceded 
by  simple  interstitial  nephritis. 

The  symptoms  which  frequently  first  come  on  after  some  operative 
2:»rocedure  on  the  urethra  or  bladder,  are  usually  ushered  in  by  a 
rigor  followed  by  sweating,  and  fever.  The  tongue  becomes  dry 
and  red ;  the  lips  and  teeth  are  covered  with  sordes ;  the  appetite  is 


HYDRONEPHROSIS. 


689 


lost ;  nausea,  vomiting,  or  diarrhoea  sets  in,  and  the  patient  usually 
sinks  into  a  typhoid  state  and  dies.  There  is  no  O'denia,  and  the 
urine  usually  continues  abundant  and  loaded  with  pus  to  the  end, 
tiiough  it  may  at  times  be  diminished  in  quantity  or  even  sup- 
pressed.   It  may  or  may  not  contain  blood. 

Treatment  as  a  rule  is  of  little  avail  ;  but  the  same  general  plan 
should  be  followed  as  described  under  simple  interstitial  nephritis. 
Where  the  cause  can  be  effectually  removed,  recovery  may  at  times 
take  place. 

Circumscribed  abscess  may  occur  in  the  kidney  substance  or 
in  the  cellular  tissue  around  {yeri-nephrit'ic  ahsress).  It  must  be 
distinguished  from  p^'onephrosis,  in  which  the  pelvis  and  calicos 
are  distended  with  pns.  Cause. — It  is  generally  due  to  injury, 
pysemia,  or  renal  calculus.  When  it  occurs  in  the  peri-renal  tissue, 
it  may  bo  consecutive  to  abscess  or  other  disease  of  the  kidney 
itself ;  or  it  may  be  due  to  causes  independent  of  the  kidney,  as 
cold,  disease  of  the  spine,  and  other  conditions  leading  to  the  forma- 
tion of  abscesses.  The  symptoms  are  those  of  deep  suppuration, 
attended  with  certain  peculiarities  on  account  of  its  situation, 
which,  however,  cannot  be  here  discussed.  The  ti^eatment  consists 
in  making  a  free  incision  into  the  abscess  through  the  loin. 

Hydro^vephrosis  is  an_  qyer-distension  of  the  pelvis  of  the 
kidney  with  altered  urine.  Cause. — Any  condition  in  the  bladder, 
ureter,  or  pelvis  of  the  kidney,  producing  mechanical  obstruction 
to  the  outflow  of  urine.  These  conditions  may  be  divided  into  the 
coiigen  ital,  such  as  twists  of  the  ureter,  smallnessof  its  vesical  orifice, 
phimosis  (Fig.  346),  &c.,  and  into  the  acqujjed,  such  as  impaction 
of  a  calculus  in  the  ureter,  enlarged  prostate,  stricture  of  the 
\  urethra,  &c.  Pathology. — ^The  pelvis,  and  subsequently  the  calicos 
of  the  kidney,  become  distended  with  urine,  the  cortical  substance 
IS  destroyed  by  the  pressure  of  the  retained  urine,  and  the  whole 
organ  finally  converted  into  an  irregular  cyst  (Fi'j;.  346).  The 
hj;;dronephritic  fluid  consists  of  altered  urine,  and  may  contain 
hardW  a  trace  of  urea.  Symptoms.— When  the  obstruction  is 
complete,  a  tumour  is  found  in  the  abdomen,  and  often  attains  a 
great  size.  It  may  then  be  mistaken  for  an  ovarian  cyst,  an 
hydatid  cyst  of  the  liver  or  omentum,  a  distended  gall-bladder,  a 
splenic  tumour,  a  solid  tumour  of  the  kidney,  or  pyonephrosis. 
From  these  a  hydronephrotic  kidney  may  generally  be  distinguished 
by  the  colon  being  in  front  of  it,  by  the  presence  of  fluctuation,  by 
its  dulness  to  percussion,  by  its  situation  in  the  flank,  by  its 
projection  more  or  less  in  the  loins,  by  the  uterus  being  free  and  not 
displaced,  and  by  the  absence  of  febrile  symptoms.  Treatment. — 
Aspiration,  unless  the  tumour  is  small  and  painless,  when  it  may 
be  left  alone,  should  first  be  tried ;  but  if  the  fluid  rapidly  re- 
accumulates,  nephrotomy  will  usually  be  required, 
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Pyonephrosis  is  the  disten&ion  of  the  pelvis  and  calices  of  the 
kidney  with  pus,  and  the  subsequent  destruction,  more  or  less 
complete,  of  the  medullary  and  cortical  substance,  the  whole  kidney 
bemg  at  length  converted  into  a  large  multilocular  cyst.  This 
cyst  may  rupture  into  the  peritoneal  cavity  or  colon,  or  into  the 
surrounding  tissue,  causing  a  perinephritic  abscess,    (kiuses. — It 


Fig.  346. — Hydronephrosis,  with  dilated  ureter.^  bladder  and  penis,  due  to 
phimosis  in  an  infant  aged  five  months.  (St.  Baitholomew's  Hospital 
Museum,  No.  2370  b.) 


may  follow  jD^'elitis,  owing  to  the  blocking  of  the  ureter  with  a 
clot  of  blood  or  pus ;  or  it  may  be  engrafted  on  hydronephrosis, 
consequent  upon  tapping  or  injury.  At  times  it  may  be  the  result 
of  tubercle,  or  of  a  direct  injmy  of  the  kidney,  ^i/niptoius. — ^In 
addition  to  a  tumour  "in  the  abdomen  with  characters  similar  to 
those  of  hydronephrosis,  there  will  be  pain  in  the  tumour,  especially 
on  pressuie,  febiile  disturbance,  and  if  the  obstruction  of  the  ureter 
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is  incomplete,  pus  in  the  urine  from  time  to  time.  Treatment. — 
Having  aspirated  the  tumour,  and  discovered  the  presence  of  pus, 
nephrotqniy  is  generally  indicated,  especially  if  the  tumour  rapidly 
r^lTs,  and  if  there  is  much  pain  or  febrile  disturbance,  or  rupture 
of  the  cyst  appears  imminent.  If,  after  nephrotomy,  however,  the 
cyst  does  not  shrink  and  cease  to  suppurate,  nejjhrectomy  must  be 
done,  as  otherwise  lardaceous  disease  or  hectic  may  carry  off  the 
patient,  or  blood-poisoning  may  ensue  from  the  discharge  becoming 
septic,  or,  as  sometimes  happens  when  the  obstruction  of  the  ureter 
is  relieved  to  some  extent  by  the  ne^Dhrotomy,  the  decomposing  pus 
may  make  its  way  into  the  bladder,  set  up  cystitis,  and  the  other 
kidney  become  affected.    Under  some  circumstances,  as  where  the 


Fig.  347. — Renal  calculus  blocking  up  iielvis  of  kiilnej  and  commencement  of 
ureter.    (St.  Bartholomew's  Hospital  Museum.) 

kidney  is  reduced  to  little  more  than  a  shell,  it  will  be  better  at 
once  to  perform  nephrectomy. 

Renal  calculi  generally  consist  of  uric  acid  or  of  oxalate^  of 
lime,  and  are  formed  by  the  deposit  of  the  urinary  salts,  either  in  the 
tubules  or  calices  of  the  kidney.  Whilst  still  small,  they  may  j^ass 
down  the  ureter  into  the  bladder,  and  subsequently  form  the 
nucleus  of  a  vesical  calculus,  or  be  voided  with  the  urine.  Or 
they  may  remain  in  the  kidney,  either  in  its  substance,  or  in  the 
pelvis  or  one  of  the  calices,  and  there  increase  in  size  by  the  succes- 
sive deposit  upon  them  of  the  urinary  salts.  They  may  be  single 
or  multiple,  and  vary  in  size  and  shape  from  a  small  rounded  body 
the  size  of  a  mustard- seed  to  a  large  branched  mass  filling  the  pelvis 
and  calices  (Fig.  347).    Their  presence  may  set  up  inflammation  of 
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the  pelvis  of  the  kidney  {c^dcvJousjpiielU^^^^^^  or  of  its  substance  (simple 
orjuppurative  nephritis).  Or  they  may  block  the  ureter,  in  which 
case  the  kidney  may  become  distended  with  altered  urine  [liydro- 
ri£p]irosis),  or  with  pus  [pyonepJirosis) ;  whilst  at  times,  they  may  exist 
for  years,  causing  little  or  no  damage.  Not  infrequently  there  may 
be  a  stone  in  both  kidneys. 

Symptoms. — At  times  there  may  be  no  symptoms,  even  although 
the  stone  is  of  large  gize.  Generally,  however,  there  will  be  pain, 
retraction  of  the  testicle,  increased  frequency  of  micturition,  and 
the  presence  of  blood,  pus,  or  crystals  in  the  urine.  The  pain,  which 
is  worse  after  exercise,  is  usually  situated  in  the  loin  of  the  affected 
side,  and  is  often  felt  shooting  down  the  coui'se  of  the  ureter  to  the 
groin  and  front  of  the  thigh,  but  it  may  be  felt  in  both  loins  or  may 
shift  from  one  side  to  the  other.  Blood  is  generally  present  in  the 
urine  from  time  to  time,  especially  after  violent  exercise,  and  pus 
and  mucus  in  varying  quantities  if  pyelitis  has  been  set  up  may 
also,  as  a  rule,  be  detected.  The  urine,  notwithstanding  the  presence 
of  the  pus,  is  generally  acid,  and  the  bladder,  2")rostate,  and  ui-ethra 
are  found  free  from  disease.  Should  hydronephrosis  or  pyonephrosis 
have  been  produced,  a  tumour  will  then  be  discovered  in  the  abdomen, 
and  there  may  no  longer  be  any  pus  or  blood  in  the  urine.  In  the 
latter  instance  there  may  be  in  addition  constitutional  signs  of 
suppuration  (see  hydro-  and  pyonephrosis).  Should  the  stone  escape 
from  the  pelvis  and  enter  the  ureter,  its  passage  down  that  tube 
will  be  attended  with  intense  pain  (remd jrolic).  The  pain  occurs 
suddenly  and  darts  towards  the  groin,  testicle,  and  thigh,  and  is 
accompanied  by  nausea  or  vomiting,  syncope,  profuse  perspiration, 
and  blood  and  urates  in  the  urine.  After  lasting  from  a  few  hours  to 
several  days  the  symptoms  suddenly  cease,  owing  to  the  calculus 
dropping  from  the  lower  end  of  the  ureter  into  the  bladder,  or  if 
too  large  to  pass  beyond  the  infundibulum,  becoming  displaced  into 
the  pelvis  of  the  kidney.  Hence  successive  attacks  of  renal  colic 
may  be  due  either  to  the  same  stone  blocking  up  from  time  to  time 
the  entrance  of  the  ureter  or  to  the  passage  of  different  stones.  It 
is  often  difficult  to  determine  which  kidney  is  affected  since  pain 
may  be  felt  in  both  loins.  In  doubtful  cases  each  kidney  should 
be  explored  with  the  hand  passed  through  an  incision  in  the  front 
wall  of  the  abdomen. 

Treatmerd. — For  an  account  of  the  preventive  treatment  a  work 
on  medicine  must  be  consulted.  When  a  stone  has  formed  and 
medical  treatment  has  failed  to  give  relief  after  long- continued 
trial,  and  the  patient's  life  is  rendered  unbearable  from  constant 
pain  or  compulsory  recumbency,  an  operation  must  be  undertaken 
for  his  relief.  This  may  consist  in  nephrolithotomy,  nephrotomy, 
or  nephrectomy.  Where  the  kidney  is  but  little  if  at  all  damaged 
the  first  is  clearly  indicated ;  but  if,  on  exploring  the  kidney,  the 
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stone  cannot  be  felt  even  on  puncture  with  a  needle,  or  on  incision 
and  exploration  with  the  finger,  it  becomes  a  question  whether 
nephrectomy  should  be  done,  or  the  kidney  left  'in  situ  and  the 
wound  merely  closed.  The  latter  procedure  is  generally  the  best, 
since  after  exposure  of  the  kidney,  though  no  stone  is  found,  the 
patient  often  gets  relief.  If  hydronephrosis  or  pyonephrosis  has 
supervened,  nei^hrotomy  is  required,  or  possibly  nephrectomy.  For 
renal  colic,  hot  baths,  hot  fomentations,  and  opium  or  injections  of 
morphia  must  be  given  to  assuage  the  pain. 

The  tuberculous  kidney  (Fig.  o4S)  need  only  briefly  be  referred 


to  here,  as  it  is  more  fully  described  in  works  on  Medicine.  This 
affection  may  occur  in  the  course  of  general  tuberculosis,  or  involve 
the  kidney  secondarily  to  the  bladder  or  prostate ;  or  it  may 
begin  primarily  in  the  kidney  and  thence  spread  downwards.  The 
symptoms  to  which  it  gives  rise  are  very  similar  to  those  of  renal 
calculus,  and  it  may  be  impossible  to  distinguish  them.  Thus, 
there  is  increased  frequency  of  micturition  ;  pus,  and  at  times  blood, 
in  the  urine,  and  often  pain  in  the  loin ;  whilst  later  there  will  be 
a  tumour  in  the  abdomen  with  characters  like  those  described  under 
pyonephrosis.    The  presence  of  tubercle  elsewhere,  and  of  hectic 
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or  emaciation,  and  the  discovery  of  the  tubercle  bacillus  in  the 
urine,  will  point  to  the  nature  of  the  case.  Treatment. — The  con- 
stitutional remedies  for  tubercle  should  be  employed,  and  when 
pyonephrosis  or  a  perinephritic  abscess  has  formed,  nephrotomy 
may  be  resorted  to.  When  the  tuberculous  deposits  are  limited 
they  may  be  cut  or  scraped  away,  iodoform  emulsion  applied,  and 
the  cut  surfaces  sutured.  Nephrectomy  should  never  be  under- 
taken unless  it  seems  clear  that  the  disease  is  limited  to  one 
kidney,  the  exception  rather  than  the  rule,  and  a  point  that  can 
only  be  ascertained  with  certainty  by  exploration  through  the  front 
wall  of  the  abdomen. 

Cysts  of  the  kidney. — Serous  and  hydatid  cysts  may  occur  in 
the  kidney  as  elsewhere,  but  the  question  of  their  diagnosis,  which 
is  often  attended  with  much  difficulty,  cannot  be  discussed  here. 
They  are  very  rare.  Cysts  of  small  size  are  common  in  connection 
with  some  forms  of  chronic  Bright' s  disease  ;  but  these  only  con- 
cern the  pathologist.  The  so-called  cystic  degeneration,  due  to 
urinary  obstruction,  pyelitis,  pyonephrosis,  &c.,  has  already  been 
alluded  to. 

TuMOUiis  OF  the  kidxey. — Sarcoma  and  carcinoma  are  the 
only  tumom-s  which  need  be  referred  to.  They  are  characterized 
by  a  swelling  in  the  region  of  the  kidney,  dulness  in  the  flank,  the 
presence  of  the  colon  in  front  of  them,  the  absence  of  fluctuation 
unless  they  are  of  a  cystic  character,  blood  in  tbe  urine,  and  rapid 
emaciation.  Treatment. — If  the  tumour  is  diagnosed  whilst  still 
small,  nephrectomy  may  be  done,  though  an  early  recurrence  is 
only  too  probable.  When  the  tumour  is  of  large  size  and  has 
formed  adhesions  to  the  neighbouiing  parts,  it  is  beyond  the  reach 
of  legitimate  surgery.  It  has  lecently  been  j^roposed,  where  the 
tumoui'  only  involves  a  part  of  the  kidney,  to  save  the  healthy 
portion.  That  such  an  operation  is  practicable  is  well  shown  in 
Fig.  349,  but  seeing  how  rapidly  recurrence  takes  place,  even  when 
the  whole  kidney  is  removed,  I  fail  to  see  any  advantage  in  a 
partial  removal. 

Suppression  of  urine  is  the  term  applied  to  the  non- secretion 
of  urine  by  the  kidneys,  and  must  not  be  confounded  with  retention 
of  urine,  in  which  the  urine  is  secreted  as  usual,  but  its  passage 
from  the  bladder  is  obstructed.  In  the  former  the  bladder  is 
empty;  in  the  latter  distended.  Suppression  as  met  with  in  surgical 
practice  is  generally  due  to  the  shock  following  an  operation  or 
injury  on  the  urinary  organs  in  a  patient  suffering  from  chronic 
renal  disease.  If  not  relieved,  coma,  convulsions,  and  death  from 
uraemia  quickly  ensue.  Treatment. — Dry  or  wet  cupping  the  loins, 
hot  vapour  baths,  free  purging  as  by  elaterium  or  croton  oil,  injec- 
tions of  pilocarpine,  and  hot  enemata  per  rectum,  are  at  times 
successful  in  relieving  the  congested  kidney. 
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Operaticns  on  the  Kidney. 

Aspiration  of  the  kidney  may  be  perfonned  either  for  the  purijose 
of  diagnosing  a  renal  swelling,  or  for  the  relief  of  such  affections 
as  hydronephi'osis,  pyonephrosis,  or  hydatid  or  blood  cysts.  It 


Fig.  349. — Sarcoma  of  kiihiey.  The  growth,  wliicli  microscopically  is  a 
round  celldl  sarcoma,  only  occupies  the  upper  half  of  the  kidney  ;  the 
lower  half  of  the  organ  is  free.  It  was  removed  from  a  woman  aged  27 
years,  but  recurred  within  a  few  months.  (St.  Bartholomew's  Hospital 
Museum,  No.  2391  h.) 

should  be  done  with  the  ordinary  precautions,  any  prominent  or 
fluctuating  spot  being  chosen  for  the  puncture. 

Nephrotomy  consists  in  making  an  incision  into  the  kidney  for 
the  purpose  of  evacuating  and  draining  the  fluid  or  pus  in  the 
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case  of  hydroneplirosis,  pyonephrosis,  hydatid  cyst,  abscess,  &c. 
The  tumour  may  be  exposed  by  the  lumbar  or  lateral  incision  as 
described  in  nephrectomy.  An  incision  is  made  into  the  kidney, 
the  fluid  allowed  to  run  out,  the  wound  thoroughly  irrigated  with 
some  antiseptic  solution  and  insufflated  with  iodoform,  a  large-sized 
drainage-tube  inserted  into  it,  and  voluminous  dressings  of  absorbent 
gauze  or  the  like  applied  to  receive  the  subsequent  discharges. 

Nephro-lithotomy  consists  in  cutting  into  a  kidney  for  the 
purpose  of  extracting  a  calculus.  The  kidney  may  be  exposed 
either  by  the  lumbar  or  lateral  incision  as  described  in  nephrectomy. 
If  a  stone  is  felt,  an  incision  should  be  carefully  made  over  it,  the 
finger  or  forceps  introduced,  and  the  stone  extracted.  If  one  cannot 
be  felt,  a  needle  should  be  thrust  into  the  kidney  at  several  situa- 
tions, and  this  failing,  an  incision  should  be  made  into  it,  and  the 
finger  and  a  probe  introduced  to  search  for  the  stone.  A  drainage- 
tube  should  be  placed  in  the  wound,  and  an  antiseptic  and  absorbent 
dressing  applied.  The  urine  will  at  first  escape  through  the  wound, 
but  will  cease  to  do  so,  as  a  rule,  after  a  longer  or  shorter  interval. 

Nephrectomy,  or  removal  of  the  kidney,  may  be  done  for  — 
1.  A  large  renal  calculus.  2.  Tuberculous  disease  with  exhausting 
discharge.  3.  Hydronephrosis.  4.  Malignant  and  other  tumours. 
It  has  also  been  done  for — 5.  Moveable  kidney  attended  with  severe 
neuralgic  pain,  but  for  such  nephrorrhaphy  should  be  first  tried. 
The  o2)eration  may  be  done  without  opening  the  i)eritoneum  either 
by  a  lumbar  or  a  lateral  incision,  or  through  the  peritoneal  cavity, 
the  incision  being  then  made  either  in  the  linea  alba  or  linea  semi- 
lunaris. Before  removing  a  kidney  the  surgeon  should  make  sure 
that  a  kidney  exists  on  the  opposite  side,  and  is  fairly  healthy.  This 
may  be  ascertained  in  some  measure  by  estimating  the  amount  of 
urea  secreted,  by  passing  a  catheter  into  the  ureters  in  females 
and  collecting  and  testing  the  urine  thus  obtained,  or  better,  by 
exploring  from  the  front  through  an  abdominal  incision. 

The  extra-peritonecU  operation. — If  the  mcision  is  made  in  the 
lumbar  region  it  may  be  vertical,  T-shaped,  or  oblique  like  that  of 
colotomy.  If  the  lateral  incision  is  chosen  it  should  be  made 
obliquely  from  near  the  tip  of  the  last  rib,  towards  the  anterior 
superior  spine  of  the  ilium.  It  is  the  one  I  have  always  employed 
myself,  and  one  now  in  common  use  at  St.  Bartholomew's,  its 
advantages  being  that  it  combines  the  facilities  of  the  intra- 
peritoneal and  the  greater  safety  of  the  lumbar  incision  as  it  does 
not  involve  opening  the  peritoneal  ^avit3\  The  kidney  having 
been  exposed  by  any  of  these  incisions,  the  capsule  should  be 
opened,  the  finger  introduced,  and  the  kidney  enucleated  from  its 
capsule  ;  the  renal  artery  and  vein  should  then  be  securely  tied 
with  a  silk  ligature  passed  round  them  by  an  aneurysm-needle,  and 
the  ureter  secured  separately  in  a  similar  way.    The  kidney  may 
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now  be  removed  by  cutting  through  the  pedicle  with  scissors,  and 
the  wound  drained  and  dressed  antiseptically. 

The  hdra-p€rito7ieal  operation. — This  consists  in  02)ening  the 
peritoneal  cavity  by  one  of  the  incisions  mentioned  above,  drawing 
the  intestines  aside,  and  then  exposing  the  kidney  by  cutting 
through  the  peritoneum  in  front  of  it  external  to  the  colon.  The 
vessels  are  then  tied  separately,  the  kidney  removed,  and  the  peri- 
toneum united,  the  same  precautions  being  adopted  as  after  an 
ovariotom3^  A  drain-tube  is  passed  by  some  surgeons  through  a 
counter-opening  in  the  loin,  and  the  end  of  the  ureter  brought  out 
of  the  wound. 

The  dangers  of  nephredomi/  are— 1.  Severe  shock.    2.  Excessive 


Fi!?.  350.  —  Urates.     (Bryant's  Surgery.) 


haemorrhage.  'S.  Suppression  of  urine  from  disease  or  absence  of 
the  opposite  kidney.  4.  Peritonitis  from  wounding  the  peritoneum. 
5.  Laceration  of  the  colon.  6.  Inclusion  of  the  vena  cava  in  the 
ligature  of  the  pedicle  and  injury  of  the  duodenum  in  operating  on 
the  right  side. 

NErnnoRRiiAPHY  is  an  operation  for  fixing  a  floating  or  moveable 
kidney  by  exposing  the  kidney  in  the  loin,  and  attaching  it  with 
sutures,  passed  through  the  capsule,  to  the  parietes.  It  should  only 
be  done  where  there  is  much  pain  and  constant  suffering  which 
palliatives,  such  as  wearing  a  supporting  belt,  have  failed  to  relieve. 

Urinary  Deposits  and  Calculi. 

Urustary  deposits  are  divided  into  the  unorganized  and  the 
organized.  A.  The  unorganized  consist  of  the  urates,  the  uric 
acid,  the  oxalate  of  lime,  the  i^hosphates,  the  cystic  oxide,  the  uric 
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oxide  and  the  carbonate  of  lime.  Only  the  more  common  of  these 
are  described. 

1.  The  urates  formerly  called  Jithates,  are  the  most  common  of 


I 


Fk;.  351. — Uric  acid  ci-ystals.    (Bryant's  Surgery.) 

the  urinary  deposits,  and  are  formed  by  the  coinbination  of  uric 
acid  with  ammonia,  soda,  or  lime.  They  occur  in  acid  urine  as  an 
amorphous  sediment,  varyini-'  in  colour  from  a  white  or  a  pale  fawn 
to  a  brick-dust  red.     They  only  appear  as  the  urine  cools,  and 


Fig.  352. — Crystals  of  oxalate  of  lime.    (Bryant's  Surgery.) 


disappear  again  on  the  application  of  heat,  or  on  adding  alkalies. 
Though  generally  amorphous  they  sometimes  present  the  crystalline 
forms  seen  in  Fig.  350.  The  urate  of  ammonia  occurs  in  alkaline 
mine. 

2.  The  uric  acid  dejDOsits,  which  are  the  next  most  common,  occur 
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only  in  very  acid  urine,  as  a  yellowish-pink,  red,  or  brick-dust  red 
crystalline  sediment.  The  crystals  are  often  of  large  size,  and  the 
deposit  is  then  known  as  red  sand  or  gravel.  They  usually  occur  as 
rhombic  prisms,  or  long  oval  plates  with  acute  angles,  and  are  often 
mixed,  forming  rosettes.  The  various  kinds  are  seen  in  Fig.  351. 
They  are  sokible  in  .alkalies.  The  causes  of  the  presence  of  uiic 
acid,  as  well  as  of  the  urates,  are  :^ — 1.  Eapid  tissue  waste,  as  in 
fevers;  2.  Over-indulgence  in  animal  food ;  3.  Dyspepsia;  4.  Con- 
gestion of  the  kidney;  5.  Gout;  and  6.  Deficient  action  of  the  skin. 

3.  The  oxalate  of  lime  is  a  crystalline  deposit  and  assumes  two 
forms,  the  oc/tahedral  and  the  dmiib-bell  crystals  (Fig.  3-52).  On 
holding  the  urine  up  to  the  light  the  crystals  are  seen  in  it  as 
minute  shining  particles.    The  causes  are  : — 1.  Nervous  exhaustion 


Fig.  353. — riio.sphates  of  lime.     (Ijryaiit's  Surgery.) 

from  overwork  or  sexual  excesses.  2.  Dyspepsia  induced  by  sac- 
charine food,  excess  of  alcohol,  or  vegetable  diet. 

4.  Fhosphatic  deposits  occur  in  three  forms,  [a)  jiluxsphate  of 
lime,  (?>)  phosphate  of  ammonia  and  magnesia,  or  tri2:>lo  ph(js]ihates, 
{c)  the  two  former  mixed,  or  the  fusible  phosphates,  {a)  riioxphate 
of  lime  forms  a  white  cloud  or  amorphous  deposit  of  pale  granules 
or  spheroids,  two  of  which  adhering  form  the  so-called  false  dumb- 
bell;  or  a  crystalline  deposit  of  six-sided  prisms  collected  into 
sheaths  or  bundles  (Fig.  353).  It  may  be  mistaken  for  albumen, 
or  when  in  considerable  quantities  for  pus  or  mucus.  The  urine  is 
usually  alkaline,  but  may  be  neutral  or  even  feebly  acid.  (A)  The 
ammonio-magnesium  pliosphates  occur  in  the  form  of  large  triangular 
prisms  with  truncated  extremities ;  as  four- sided  prisms ;  as  six- 
sided  plates;  and  as  foliaceous  stellar  prisms  on  adding  ammonia 
(Fig.  354).   The  urine  is  natural  in  colour,  neutral  or  alkaline,  with 
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a  foetid  ammoniacal  odour.  Causes. — Phospliatic  deposits  are  due 
to  local  disease  or  injury  of  the  urinary  organs,  such  as  may  be 
induced  by  spinal  mischief,  a  foreign  body  in  the  bladder,  &c.  The 
mucus  or  bacteria  in  the  bladder,  decompose  the  urea  into  carbonate 
of  ammonia,  which  converts  the  soluble  acid  phosphates  into 
insoluble  alkaline  phosphates. 

Carbonate  of  lime,  cystic  oxide,  and  uric  oxide,  are  too  rare  to 
require  description. 

B.  The  organized  deposits. — To  these  belong  pus,  blood,  mucus, 
epithelium,  renal  casts,  spermatozoa,  and  fungi.  Pus  occurs  as  a 
thick  sediment,  and  may  be  recognized  by  the  urine  containing 
albumen,  and  by  the  microscopical  appearance  of  the  pus  corpuscles 
(p.  22).    It  maybe  due  to  cystitis,  pyelitis,  gonorrhoea,  leucorrhoea. 


Fig.  354. — Phosphates  of  ammonia  and  magnesia  (triple  phosphates). 
(Bryant's  h'urgery.) 

and  abscess  in  any  part  of  the  urinary  tract.  Urine  containing 
mucus  becomes  gelatinous  and  ropy  on  adding  liquor  potassse. 
Blood  may  be  recognized  by  the  urine  being  smoky  or  red,  by  the 
ozonic  ether  test,  and  by  the  microscope  and  spectroscope.  See 
Hcematuria  (j).  722).  Epithelium,  renal  casts,  spermatozoa,  and  fungi 
may  be  detected  by  the  microscope. 

Ueinary  calculi  are  commonly  spoken  of  as  renal,  vesical  or 
prostatic,  according  as  they  occur  in  the  kidney,  bladder  or  pros- 
tate. Renal  calculi  are  formed  in  the  kidney,  and  have  already  been 
described  (p.  691).  Prostatic  calcidi  are  formed  in  the  racemose 
glands  of  the  prostate,  and  will  be  further  referred  to  under  diseases 
of  that  organ  (p.  726).  Vesical  calculi  may  originate  in  the  bladder, 
or,  as  is  more  commonly  the  case,  in  the  kidney,  whence  they  pass 
into  the  bladder,  and  there  increase  in  size  by  the  successive  deposit 
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upon  them  of  the  same  or  other  of  the  urinary  salts.  The  calculi 
most  frequently  met  with  in  this  situation  are  (1)  the  uric  acid, 
(2)  the  oxalate  of  lime,  and  (3)  the  fiisible  or  mixed  phosphates. 
The  rarer  forms  are  (4)  the  urate  of  ammonia ;  (5)  the  cystic 
oxide  or  cystine;  (6)  the  phosphate  of  lime;  (7)  the  phosphate  of 
ammonia  and  magnesia,  or  triple  phosi^hate ;  (8)  the  carbonate  of 
lime;  (9)  the  xanthic  or  uric  oxide;  (10)  the  fibrinous;  (11)  the 
blood;  (12)  the  uro-stealith  ;  and  (13)  the  silicious.  The  last  seven 
being  exceedingly  rare  are  not  described. 

1.  The  umc_jjcro  CALCULI^^^^^  most  common.    They  are 

generally  of  moderate  size,  oval7  and  laterally  compressed,  of  a 
nut-brown  colour,  smooth_or  finely  granular,  moderately  heavy  and 
hard,  and  laminated  on  section.  They  are  completely  destroyed  in 
the  blow-pipe  flame,  giving  off  a  smell  of  burnt  feathers.  They 
are  insoluble  in  weak  hydrochloric  acid,  but  soluble_in_wa^^ 
alkalifis.    When  treated  by  nitric  acid  and  evaporated  to  dryness, 


Fidr  Sr»'>.  (te  of  lime  Fig.  350.-  Section  of  oxalate 

calculus.  of  lime  calculus, 

on  the  addition  of  a  drop  of  ammonia  a  purjjle  colour  is  produced 
[wure.ride  test).  The  nucleus  is  generally  composed  of  uric  acid, 
sometimes  of  oxalate  of  lime,  and  is  generally  formed  in  the 
kidney.   These  calculi  occur  most  frequently  in  youth  and  middle  age. 

2.  The  oxalate  of  lime,  or  mulberry  calculi  (Figs.  355, 
356),  as  they  are  often  called  from  their  resemblance,  when  first 
removed  covered  with  blood  from  the  bladder,  to  a  mulberry,  are 
generally  of  moderate  size,  globular  in  shape,  usually  of  a  dark- 
brown  or  mahogany  colour,  i;ough  and  tuberculated,  very  hard 
and  heavy,  and  crystalline  on  section.  They  are  only  partially 
destroyed  in  the  blow-i^ipe  flame,  the  residue  being  alkaline  and 
effervescing  with  an  acid.  They  are  insoluble  in  acetic  acid,  but 
soluble  in  hydrochloric  acid.  The  nucleus  is  generally  composed  of 
oxalate  of  lime,  but  may  consist  of  uric  acid  or  urate  of  ammonia. 
The  nucleus  is  usually  formed  in  the  kidney.  These  calculi  are 
most  frequent  in  middle  mje. 

3.  The  phosphatic  calculi  are  of  three  kinds : — {a)  the  phos- 
phate of  lime  or  earthy  phosphate ;  {!>)  the  ammonio-magnesian  or 
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triple  phosphate,  and  (r)  the  phosphate  of  lime  with  the  ammonio- 
magnesian  phosphate,  the  mixed  or  fusible  phosphate.  Of  these 
the  last  is  the  only  common  form.  It  is  usually  of  large  size  and 
of  white  colour,  smooth,  soft,  friable,  earthy  and  laminated  on 
section,  and  of  irregular  shape,  taking  that  of  the  nucleus  on  which 
it  is  formed ;  it  fuses  when  heated  in  the  blow-pipe  flame ;  is  in- 
soluble in  warm  alkalies,  but  is  soluble  in  acetic  acid.  The  nucleus 
is  composed,  of  uric  acid,  oxalate  of  lime,  or  of  some  foreign  body 
other  than  a  calculus,  as  a  piepe  of  catheter,  hair-pin,  blood,  or 
fibrin.  It  occurs  most  frequently  in  the  later  periods  of  life,  and  is 
then  generally  produced  as  follows : — A  calculus  or  other  foreign 
body  irritates  the  mucous  membrane  of  the  bladder,  and  a  secretion 
of  mucus  is,  in  consequence,  poured  out.  This  mucus  decomposes 
the  urea  contained  in  the  urine  into  carbonate  of  ammonia  and 
water.  The  carbonate  of  ammonia  unites  with  the  acid  phosphates, 
and  an  insoluble  mixed  phosphate  of  ammonia,  magnesia  and  lime 
is  thrown  down  and  deposited  on  the  foreign  body.  Hence  these 
calculi  are  only  met  with  in  alkaline  conditions  of  the  urine. 

Although  cah'tiH  may  he  cliiclly  conijjosed  of  one  constituent, 
they  are  more  often  composed  of  several,  which  may  be  arranged 
in  alternate  layers  {a/ternatirifj  ralcultis).  The  formation  of  these 
layers  is  due  to  the  varying  state  of  the  patient's  health  and  of  the 
condition  of  the  mucous  membrane  of  the  bladder. 

DISEASES  OF  THE  BLADDER. 

Extroversion  or  ectopia  vesic.'1<:  is  a  malformation  in  which, 
in  consequence  of  an  arrest  in  the  development  of  the  anterior  wall 
of  the  bladder  and  the  corresponding  part  of  the  abdominal  parietes, 
the  posterior  wall  of  the  bladder  is  pushed  forward  by  the  2)ressure 
of  the  abdominal  viscera,  and  protrudes  as  a  red  velvety  tumour. 
It  is  associated  with  epispadias,  or  absence  of  the  upper  wall  of  the 
urethra,  and  with  failuie  of  union  of  the  pubic  bones  at  the  sym- 
phj^si.s.  The  testicles  are  frequently  retained  in  folds  like  the  labia 
on  either  side.  It  is  attended  with  extreme  discomfort  from  the 
constant  dribbling  away  of  the  urine  from  the  mouths  of  the 
ureters,  which  can  be  seen  on  the  surface  of  the  tumour.  TreMt- 
riwnt. — Many  operations  having  for  their  object  the  closing  in  of 
the  bladder  by  flaps  of  skin  taken  from  the  adjacent  abdominal 
wall,  have  been  performed  for  the  relief  or  cure  of  the  deformity. 
Various  attempts  have  also  been  made  to  turn  the  ureters  into  the 
colon  or  rectum,  but  without  success.  Eecently  Trendelenberg  has 
succeeded  in  reducing  the  gap  between  the  pubic  bones  by  separat- 
ing the  sacro-iliac  synchondroses,  so  that  he  was  enabled  at  a  sub- 
sequent sitting  to  bring  the  margins  of  the  mucous  surface  of  the 
bladder  in  contact,  and  then  unite  them  by  a  plastic  operation.  The 
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newly-foi  med  bladder  is  in  this  way  lined  with  mucous  membrane 
instead  of  having  its  front  wall  closed  in  by  skin.  The  objection  to 
the  skin  flap  is  the  growth  of  hair  into  the  bladder  at  puberty  and 
its  incrustation  with  phosphates.  If  no  operation  is  undertaken  a 
properly- shaped  urinal  must  be  worn. 

Cystitis,  or  Inflammation  of  the  Bladder,  may  vary  from  the 
mildest  catarrh  to  the  most  intense  inflammation,  involving  not  only 
the  mucous  membrane  but  the  other  coats  of  the  organ  as  well. 
For  the  jmrpose  of  description,  however,  it  may  be  divided  into  the 
Acute  and  (Jhronic. 

Acute  cystitis. — (Umses. — In  its  most  intense  form  it  is  nearly 
always  the  result  of  injuiy  or  operation,  as  the  passage  of  instru- 
ments, irritation  of  sharp  fragments  of  a  crushed  calculus,  &c.  In 
its  milder  forms  it  may  be  due  to  the  extension  of  inflammation 
from  the  urethra  as  in  gonorrhoea,  or  from  the  ureters  in  calculous 
pyelitis ;  to  the  exhibition  of  certain  medicines,  as  cantharides ; 
and  occasionally  in  gouty  subjects  to  exposure  to  cold. 

Symptoms. — In  the  acutest  forms  there  is  intense  })ain,  and 
strangury,  i.e.,  a  continual  desire  to  void  urine,  which  is  passed 
dro})  by  drop  in  a  spasmodic  manner ;  whilst  there  is  high  fever, 
rapidly  running  into  a  t3q)hoid  type.  In  the  less  acute  or  more 
common  forms  micturition  is  still  very  frequent,  with  increased 
pain,  as  soon  as  a  little  mine  has  collected  in  the  bladder,  in  cunse- 
^  quence  of  the  stretching  of  the  inflamed  mucous  membrane.  The 
urine  is  scanty,  high-coloured,  often  blood-stained,  and  mixed  with 
mucus  and  pus.  The  fever,  though  generally  high,  is  less  marked 
than  in  the  acuter  cases,  and  may  be  of  a  mere  transitory  character. 

Patlioloyy, — In_the  milder  forms  the  inflamination  is  limited  to 
the  neck  of  the  bladder  and  to  the  mucous  membrane  only.  In 
the  worst  forms  it  involves  the  whole  bladder,  and  extends  to 
the  muscular  or  even  the  peritoneal  coat.    It  may  terminate  in  7 
1,  resolution;  2,  chronic  cystitis;  3,  ulceration  or  gangrene  of! 
the  mucous  membrane;  4,  abscess  in  the  walls  of  the  bladder;  \ 
5,  inflammation  of  the  kidneys,  or  more  rarely  of  the  peritoneum;  ) 
and  6,  sapr^emia,  produced  by  the  absoi-ption  of  the  products  of  the  ( 
decomposing  urine.  » 

Treatment. — The  cause,  if  })ossil)le,  should  be  removed.  Thus, 
if  there  are  fragments  of  calculus  in  the  bladder,  they  should  at 
once  be  extracted  by  the  large  evacuating  catheter,  any  that  can- 
not be  got  away  being  crushed;  or  i:>orhaps  better,  the  bladder  may 
be  opened  by  a  median  incision  in  the  perineum  and  thoroughly 
washed  out.  If  a  catheter  has  been  tied  in,  it  should  at  once  be 
withdravi^n.  Hot  sitz-baths  should  be  given  night  and  morning, 
leeches  apj^lied  to  the  peiineuni,  suppositories  of  morphia  placed  in 
the  rectum ,  and  salicylate  of  soda,  hyoscyamus,  and  alkalies  if  the 
mine  be  acid,  administered  to  relieve  strangury.    All  stimulants 


704 


DISEASES  OF  REGIONS. 


should  be  avoided,  the  diet  restricted  to  milk,  and  the  bladder 
washed  out  with  hot  water,  or  when  the  urine  is  decomposed,  with 
a  weak  antiseptic  lotion  as  boric  acid,  salol,  &c.  If  washing  out 
increases  the  irritation,  the  bladder  in  severe  cases  should  be 
drained  by  an  incision  in  the  perineum. 

Chronic  cystitis  is  much  more  frequent  than  the  acute  variety, 
and  in  its  mildest  form  is  known  as  catarrh  of  the  bladder.  Causes. 
- — It  may  be  a  sequel  to  an  acute  attack;  or  it  may  be  chronic 
from  the  commencement,  and  may  then  be  due  to  a  stone  or  other 
foreign  body  or  a  growth  in  the  bladder,  obstruction  to  the  urinary 
outflow,  as  from  an  enlarged  prostate  or  stricture  of  the  urethra, 
the  extension  of  gonorrhcea,  pai'alysis,  over-distension  or  atony  of 
the  bladder,  or  the  spread  of  inflammation  from  the  neighbouring 
organs. 

The  symptoms  are  similar  to  those  of  acute  c^^stitis,  but  are  much 
milder  in  intensity.  Thus,  there  is  increased  frequency  of  micturi- 
tion, the  patient,  perhaps,  having  to  make  water  every  hour  or 
half-hour,  the  desire  to  do  so  being  generally  so  urgent  that  he 
is  unable  to  control  it.  This,  as  in  the  acute  variety,  is  due 
to  the  stretching  of  the  inflamed  mucous  membrane  as  soon  as  a 
few  ounces  of  urine  collect.  The  pain  usually  ceases  immediately 
the  bladder  is  relieved.  The  urino  is  characteristic  ;  it  generally 
contains  large  quantities  of  ropy  mucus  and  pus,  which  form,  on 
standing,  a  distinct  layer  at  the  bottom  of  the  containing  vessel. 
It  is  often  alkaline,  and  sometimes  highly  ammoniacal  and  offen- 
sive from  the  decomposition  of  the  urea  into  carbonate  of  ammonia. 
This  decomposition  is  brought  about  by  fermentation,  probably  set 
up  by  the  presence  of  micro-organisms  [Micrococcus  urecr)  that  have 
gained  admission  either  by  the  use  of  a  contaminated  catheter, 
or  by  making  their  way  along  the  stringy  mucus  that  may 
hang  about  the  urethra.  Pathology. — The  mucous  membrane  is 
thickened,  velvety,  mottled  with  patches  of  a  dark- slate  or  red 
colour,  and  may  be  covered  with  muco-pus  and  sometimes  with  a 
deposit  of  phosphates,  or  it  may  even,  in  places,  be  destroyed  by 
ulceration.  The  muscular  coat,  where  there  has  been  obstruction 
to  the  outflow,  becomes  thickened  and  fasciculated,  the  hyper- 
trophied  fibres  giving  the  interior  of  the  bladder  a  columnar  and 
rugose  appearance.  In  places  the  mucous  membrane  may  protrude 
between  the  fasciculi  of  the  muscular  coat,  forming  sacculi  which 
may  become  receptacles  for  urine,  and  in  which  calculi  may  form. 
If  the  cystitis  is  allowed  to  continue,  the  kidneys  may  subsequently 
become  affected. 

Treatment. — As  in  the  acute  form  the  cause,  as  stricture,  stone, 
&c.,  must  first  be  removed,  as  where  this  is  impracticable  the  treat- 
ment at  best  can  only  be  palliative.  The  diet  should  be  unstimu- 
lating,  and  alcohol  in  any  form,  as  a  rule,  forbidden,    A  purely 
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milk  diet  is  at  times  most  successful.  Internally,  such,  medicines 
as  buchu,  uva  ursi,  balsam  of  copaiva,  salol  and  cblorate  of  potash 
should  be  given  where  thick  ropy  mucus  is  passed  with  the  urine  ; 
and  benzoic  acid,  which  in  its  passage  through  the  system  is  con- 
vertecTinto  hippuric  acid,  may  be  tried  when  the  urine  is  alkaline. 
Locally,  the  bladder  should  be  washed  out  twice  a  day  with  some 
antiseptic  solution,  as  boric  acid,  nitric  acid,  corrosive  sublimate, 
quinine,  &c.  The  best  results  are  sometimes  obtained  from  water 
as  hot  as  can  be  borne.  Great  care  should  be  taken  that  all  instru- 
ments are  rendered  thoroughly  aseptic  before  use.  In  severe  cases, 
wheie  other  means  have  failed,  the  bladder  should  be  23laced  at  rest 
by  perineal  cystotomy  and  subsequent  drainage  for  some  weeks. 

Irritability  of  the  bladder,  by  which  is  meant  a  too  frequent 
passing  of  water,  is  often  spoken  of  as  a  disease  ;  but  is  no  more  so 
than  is  pain,  since  it  is  only  a  symjitom  either  of  disease  of  the 
urinary  organs,  or  of  som.e'general  state  of  the  syr^tem,  as  hysteria, 
Bright' s  disease,  &c.    The  cause  should  be  sought  and  treated. 

Inversion  of  the  bladder,  and  hernia  of  the  bladder,  are  both 
very  rare,  and  are  not  here  described. 

Atony  and  paralysis  of  the  bladder.  Both  those  terms  are 
applied  to  a  want  of  sufficient  contractile  power  in  the  muscular 
coat  to  expel  the  contents  of  the  bladder  ;  but  in  atony  the  want  of 
p^ower ,  is  the  result  of  loss  of  tone  in  the  muscular  fibres,  while 
pttriilysis  is  due  to  the  failure  of  nervous  influence.  Both  con- 
ditions must  be  distinguished  from  the  mere  inability  of  the 
bladder  to  empty  itself  on  account  of  obstruction  to  its  outlet. 
8ee  Reteittiou.) 

Moruj  may  be  duo  to — 1.  Simple  over-distension,  consequent 
pon  the  patient  having  voluntarily  or  compulsorily  held  his  urine 
for  too  long  a  period,  whereby  the  muscular  fibres  are  over- 
stretched and  unable  to  recover  themselves.    2.  It  may  be  the 
esult  of  gradual  distension  owing  to  enlarged  prostate  or  stricture. 
In  consequence  of  the  obstruction,  the  bladder  does  not  empty 
Itself,  but  some  urine  remains  after  every  act  of  micturition ;  the 
amount  retained  gradually  increases,  the  bladder  becomes  dis- 
ended,  and  its  fibres,  if  the  patient  is  old,  become  stretched,  and 
ose  their  tone  instead  of  becoming  hypertrophied  as  commonly 
appens  in  a  young  and  healthy  person.    3.  Again,  atony  may  be 
iue  to  cystitis,  owing  to  the  inflammation  having  spread  to  the 
uscular  coat,  which  then  undergoes  fibroid  or  fatty  changes. 
Hi/m])t(>ms. — The  patient  complains  of  inability  to  hold  his  urine, 
)r  that  it  constantly  dribbles  away,  or  that  he  has  to  pass  it  very 
requently.    The  involuntary  flow  occurs  at  first  during  sleep ; 
ftei'wards  on  any  exertion  causing  contraction  of  the  abdominal 
luscles.    These  symptoms,  although  often  improperl}^  spoken  of 
s  incontinence,  are  really  those  of  retention,  the  bladder  being 
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fully  distended,  but  unable  to  empty  itself,  and  the  excess  flowing 
involuntarily  away. 

The  treatment  consists  in  passing  a  catheter  at  regular  intervals 
and  as  often  as  may  be  necessary  to  completely  empty  the  bladder; 
whilst,  in  the  meantime,  the  condition  leading  to  the  atony  must 
be  treated  by  appropriate  means.  Thus,  if  the  result  of  over- 
distension, strychnine  and  galvanism  or  ergot  (ext.  ergot,  liq.  3is. 
to  3j  • )  niay  be  tried ;  if  the  result  of  gradual  distension  from 
enlarged  prostate  or  stricture,  these  conditions  must  be  treated  in 
the  way  mentioned  under  their  respective  heads.  In  both  paralysis 
and  atony,  cystitis,  dilatation  of  the  ureters,  pyelitis,  and  disorgani- 
zation of  the  kidney  rapidly  ensue  if  the  cause  of  the  bladder 
trouble  cannot  be  relieved. 

True  paralysis  of  the  bladder  is  nearly  always  the  result  of 
disease  or  injury  of  the  brain  or  spinal  cord,  and  is  not  met  with 
except  in  general  paralysis.  The  bladder  being  paralysed  cannot 
empty  itself,  and  becomes  distended  as  in  atony  ;  and  when  it  can 
hold  no  more,  the  excess  overflows  through  the  sphincter,  which  is 
also  paralysed.  Reflex  paralysis,  however,  often  occurs  after  an 
injury  or  surgical  operation,  especially  that  for  hsemori-hoids. 
The  local  treatment  consists  in  the  regular  passage  of  a  catheter 
two  or  three  times  daily. 

Tubercle  OF  the  bladder  is  rare,  and  is  nearly  always 
secondary  to  tubercle  in  other  parts  of  the  genito -urinary  tract. 
There  is  pain,  haemorrhage,  and  other  signs  of  chronic  cystitis ;  but 
the  diagnosis  will  depend  on  the  exclusion  of  other  diseases  such  as 
stone,  tumours,  &c.,  and  the  presence  of  tubercle  in  other  organs, 
and  of  the  tubercle  bacillus  in  the  urine.  Treatment. — The  general 
constitutional  remedies  for  tubercle  should  be  employed  ;  together 
with  such  local  remedies  as  are  indicated  for  cystitis,  and  for  the 
assuaging  of  the  pain.  These  failing  to  relieve,  suprapubic  cysto- 
tomy may  be  done  and  the  bladder  washed  out,  and  such  caseous 
masses  of  tubercle  as  permit  of  it  scraped  away. 

Vesico-ixtestixal  fistula  may  be  known  by  the  occasional 
passage  of  faecal  matter  and  gas  by  the  urethra,  and  is  usually  a 
source  of  great  discomfort.  It  commonly  depends  on  inflammatory 
or  other  form  of  ulceration  of  the  intestine  involving  the  bladder. 
Treatment. — When  the  fistula  is  thought  to  be  low  down  the  intes- 
tine the  abdomen  may  be  explored,  and  the  colon  above  the  fistula 
united  to  the  abdominal  wall  and  then  opened. 

The  tumours  that  may  be  met  with  in  the  bladder  are  : — 1.  The 
flbrous.  2.  The  myxomatous,  3.  The  villous  or  papillomatous. 
4.  The  malignant.  The  fijbrous  and  myxomatous  spring  from  the 
submucous  coat,  and  protruding  the  mucous  membrane  in  front  of 
them  assume  a  poly^Doid  or  warty  shape  (Fig.  357).  They  are  very 
rare.   'The  villous  or papjillomatous  spring  from  the  mucous  membrane 
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and  appear  as  soft,  flocculent  growths  resembling  the  villi  of 
the  chorion  (Fig.  358).  They  are  the  most  common  of  the  innocent 
growths.  The  malifjnant  either  spring  from  the  mucous  or  the  sub- 
mucous coat,  and  may  form  a  large  mass  often  nearly  filling  the 


Fig,  357.^ — Myxomatous  polypi  of  the  bladder  from  a  child  two  years  old. 
The  bladder  has  been  everted  and  is  almost  completely  occupied  by  j^artly 
sessile,  partly  stalked,  transparent  myxomatous  polypi.  Bristles  are  passed 
into  the  ureters  which  are  dilated  and  thickened.  The  kidneys  are  hydro- 
nephrotic.    (St.  Bartholomew's  Hospital  Museum,  No,  2147«^) 

bladder,  or  assume  a  villous  appearance,  or  merely  infiltrate  the 
walls.  They  have  either  a  carcinomatous  or  sarcomatous  structure. 

The  siiiiix>tom8  common  to  all  are  those  of  a  foreign  body  in  the 
bladder,  with  hcematuria  and  absence  on  sounding  of  stone.  In 
iY^  jihrom  and  myxomatous  there  are  signs  of  obstruction  to  the 
urinary  outlet,  pain  and  increased  micturition,  but  little  or  no 
haematuria,  and  the  tumour  may  sometimes  be  felt  with  the  sound. 

Z  z  2 
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In  the  villous  (Fig.  358)  there  is  usually  more  or  less  continuous 
haemorrhage  without  any  other  cause  being  discoverable  to  account 
for  it ;  there  is  seldom  any  marked  obstruction  to  the  urinary 
outflow  ;  and  shreds  of  the  growth  may  come  away  spontaneously 
or  in  the  eye  of  the  catheter.  In  the  mxtjjiinant  there  are  usually 
sudd^n^ a^acks_of_seyer^  from  tiiiK;  to  time;  and  a 

growth  may  be  felt  by  the  sound,  or  by  the  hnger  in  the  rectum, 
or  by  palliation  above  the  pubes.  There  are  commonly,  moreover, 
other  signs  of  malignancy,  as  rapid  growth  of  the  tumour,  cachexia, 
&c.  Tumours  of  the  bladder,  however,  especially  the  villous,  are 
often  difficult  to  diagnose  ;  some  aid,  it  is  true,  may  be  gained  by 
the  electric  cystoscope,  but  a  diagnosis  cannot  always  be  made 


Fig.  3-38. — Villous  tumour  of  the  bladder.    (St.  Bartholomew's  Hospital 
Museum.) 

without  a  digital  exjjloration  of  the  bladder,  which  should  be  under- 
taken where  symptoms  such  as  the  above  are  persistent  unless  they 
point  to  a  malignant  growth.  In  using  the  cystoscope  a  measured 
quantity  of  fluid  should  be  left  in  the  bladder,  which  should  be 
previously  irrigated,  if  the  urine  contains  blood  or  pus,  till  the  fluid 
returns  clear. 

Treatment. — The  removal  of  the  tumour,  except  it  is  malignant, 
should  generally  be  attempted.  In  the  female  the  urethra  may  be 
dilated  for  this  purpose.  In  the  male  the  incision  into  the  bladder 
should  be  made  above  the  jDubes,  and  the  site  of  the  tumour  lighted 
up  by  iDassing  a  large  glass  vaginal  speculum  into  the  bladder  so 
that  the  tumour  may  lie  included  in  its  lumen.  If  more  light  is 
required  a  small  electric  lamp  on  a  slender  handle  can  be  j)assed 
down  the  speculum.  The  growth  may  be  then  removed  by  the  cold 
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wire  or  galvano- cautery  loop,  or  by  forcei;)s,  or  be  burned  off  with 
the  actual  or  galvano- cautery.  K^_villpus  tumour  is  simply  torn 
off  by  forceps,  severe  htemorrhage,  which  I  have  known  to  prove 
uncontrollable  and  end  fatally,  may  ensue.  Tumours  infiltrating 
the  anterior  wall,  if  not  too  large,  may  be  removed  by  raising  the 
peritoneum,  excising  the  growth  with  the  infiltrated  w^all,  and 
uniting  the  edges  of  the  wound  with  sutures.  When  removal  is 
contra-indicated,  relief,  where  there  is  obstruction  to  the  urinary 
outlet,  may  be  obtained  by  suprapubic  puncture ;  htemorrhage 
should  be  restrained  by  astringents  ;  and  pain  assuaged  by  opium. 

Stone  i]N^  the  bladder  may  occur  at  any  age,  but  is  said  to  be 
mosTft^-equent  between  the  ages  of  fifty  and  seventy  ;  next,  between 
the  ages  of  two  and  six ;  whilst,  between  the  ages  of  twenty-six 
and  tliii'ty-six  it  is  rare.  It  may  occur  in  both  males  and  females, 
but  is  decidedly  more  common  in  the  former.  It  is  most  frequently 
met  with  in  the  children  of  the  poor  and  in  old  men  of  the  upper 
classes,  with  more  or  less  enlargement  of  the  prostate  and  of  gouty 
habit. 

The  cames  are  not  altogether  known,  but  (1)  residence  in  certain 
districts  or  countries,  as  around  Norwich  and  in  the  North-West 
Provinces  of  India,  and  (2)  dmingements  of  digestion  leading  to  an 
excess  of  urates  in  the  urine  as  from  ((c)  improper  feeding  or  poor 
living,  as  evidenced  by  the  frecpiency  of  stone  in  the  children  of  the 
poo]^,  (6)  the  abuse  of  alcohol  especially  in  the  form  of  malt  liquor, 
(r)  (XC3SS  of  nitrogenous  food,  {d)  want  of  sufficient  exercise,  &c., 
are  regarded  as  predisposing  causes.  Eetention  of  urine  from 
prostatic  enlargement,  the  small  size  of  the  urinary  passages  in 
male  children,  and  the  presence  of  a  foreign  body  in  the  bladder 
are  exciting  causes.  The  causes  of  oxaluria  and  of  cystinuria  and 
the  consequent  formation  of  the  oxalate  of  lime  and  the  cystine 
calculus  are  quite  unknown.  In  a  few  cases  a  nucleus  has  been 
formed  for  a  calculus  by  a  piece  of  necrosed  bone  which  has  reached 
the  bladder  from  a  fractured  pelvis  or  carions  spine. 

Varieties. — The  three  most  common  varieties  of  calculi  met  with 
in  the  bladder  are  the  iiric  acid,  the  oxalate  of  lime,  and  the  phos- 
phatic.  They  may  occur  almost  pure  or  they  may  be  mixed. 
According  to  Sir  Henry  Thompson  the  uric  acid  and  urates  form 
one  half  of  the  number  met  with  ;  the  phosphatic  one  quarter  ;  the 
mixed  one  quarter ;  and  the  oxalates  only  three  per  cent,  of  the 
whole.  The  uric  acid  and  the  oxalate  of  lime  are  generally  formed 
on  a  nucleus  of  one  of  these  substances  which  has  descended  from 
the  kidney.  The  phosphatic  is  formed  in  the  bladder  itself,  either 
on  a  nucleus  of  phosphates  deposited  on  some  inspissated  mucus 
or  a  foreign  body,  or  on  one  of  the  other  forms  of  stone  which  has 
descended  from  the  kidney  and  which  sooner  or  later  acts  as  a 
foreign  body.    The  oxalate  of  lime  is  the  most  slow  of  formation 
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and  is  consequently  the  hardest  and  most  compact.  The  phosphatic 
forms  very  rapidly,  is  soft  and  friable,  and  often  of  very  large  size. 
Sometimes  alternate  layers  of  uric  acid,  oxalate  of  lime,  and  phos- 
phates occur  in  the  same  stone  [alter mdin<j  calculus),  a  condition 
probably  due  to  varying  states  of  the  patient's  health,  effects  of 
medicines,  bladder  irritation,  &c.  A  description  of  the  various 
forms  of  calculi  is  given  in  the  section  on  Urmary  CaJcuU 
(p.  700). 

The  character  of  the  stone  may  to  some  extent  be  guessed  at  by 
the  state  of  the  urine.  Thus  if  the  urine  is  acid  it_will  pirobably 
be  either  oxalate  of  lime  or  uric  acid;  if  alkaline,  jihosjihatic. 
CaTculi  vary  in  size  from  that  of  a  heinp-secd  to  a  large  mass 
weighing  many  ounces  ;  but  large  stones,  at  the  present  day,  in 
consequence  of  improved  diagnosis,  and  the  diminished  dread  a 
patient  has  of  an  operation,  are  the  excei^tion.  They  generally 
occur  singly,  but  there  may  be  two,  or  even  more ;  they  are  then 
usually  facetted  from  rubbing  against  one  another. 

Bpoiitaiieous  fracture  sometimes  happens,  and  has  been  attributed: 
1,  to  the  swelling  or  chemical  alteration  of  the  cementing  material 
with  which  the  particles  of  the  calculus  are  held  together ;  2,  to 
two  stones  coming  into  collision  ;  3,  to  the  compression  of  the 
calculi  by  the  hypertrophied  muscular  coat  of  the  bladder. 

The  calculus  may  be  variously  situated  in  the  bladder.  It  is 
usually  free  just  Ijehind  the  prostate,  but  it  may  be  in  the  upper 
fundus  behind  the  pubes,  or  in  one  of  the  sacculi  so  often  found  in 
long-standing  disease  of  the  bladder  (encysted).  ( Calculous  matter 
]nay  sometimes  be  deposited  upon  growths  in  the  bladder  or  upon 
the  ulcerated  mucous  membrane. 

The  termmations  of  stone. — If  neglected,  cystitis  is  set  up,  and 
inflammation  may  spread  up  the  ureters  to  the  kidneys,  leading  to 
the  changes  described  under  Surgical  Diseases  of  the  Kidneys.  In 
consequence,  moreover,  of  the  obstruction  of  the  urinary  outlet, 
the  bladder  may  become  hypertrophied,  and  the  ureters  and 
kidneys  dilated  in  the  way  described  under  stricture. 

Symptoms. — The  three  chief  symptoms  are — 1.  Pain,  generally 
referred  to  the  end  of  the  penis,  and  worse  after  "micturition  on 
account  of  the  stone  then  falling  on  the  "sensitive  trigone  and  the 
walls  of  the  bladder  contracting  upon  it.  2.  Frequent  micturition ; 
and,  3.  A  little  blood  in  the  urine.  These  sym^^toms  are  increased 
on_exercise,  especially  riding,  "and  after  the  jolting  of  a  railway 
journey,  &c.,  and  are  least  marked  at  night  when  the  patient  is  at 
rest.  Other  symptoms  that  may  be  present  are  the  jmssage  of 
gravel ;  sudden  stoppage  of  the  stream  during  micturition  ;  the 
presence  of  muco-pus  in  the  urine  owing  to  cystitis  ;  piles  in  adults 
and  prolapse  of  the  rectum  in  children,  due  to  straining;  and 
elongation  of  the  prepuce  in  boys  caused  by  the  constant  handling 
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to  relieve  pain  after  micturition.  Stone  in  the  bladder  may  be 
simulated  by  cystitis,  an  enlarged  prostate,  a  long  or  adherent  pre- 
puce, a  narrow  meatus,  a  growth  in  the  bladder,  calculous  or  other 
disease  of  the  kidney,  a  peculiar  choreic  condition  of  the  bladder 
(the  stammering  bladder  of  Sir  James  Paget),  tubercle  of  the 
bladder,  and  ascarides  in  the  rectum.  An  accurate  diagnosis,  how- 
ever, can  only  be  made  by  sounding  the  bladder  ;  though  in  boys 
the  stone  may  be  felt  by  the  finger  in  the  rectum  whilst  pressure  is^ 
made  with  the  other  hand  above  the  pubes.  ] 
Soundinfj  the  Madder. — The  ordinary  sound  (Fig.  359)  is  a  solid 
steel  instrument  with  a  short  bulbous  beak.  Thompson's  sound  is 
hollow  to  allow  some  of  the  urine  to  be  drawn  off  if  desired,  and 
has  a  handle  like  that  of  his  lithotrite,  to  facilitate  the  necessary 
movements  in  the  bladder.  Having  warmed  and  oiled  the  sound, 
pass  it  like  a  catheter,  letting  it  glide  into  the  bladder  by  its  own 
weight  without  using  any  force.  When  the  sound  is  in,  gently 
push  it  onwards  to  examine  the  posterior  part  of  the  bladder. 
Then  turn  the  beak  alternately  to  either  side ;  and  depress  the 
handle  between  the  patient's  thighs  to  search  the  upper  fundus. 


Fig.  359. — Ordinary  sound. 


Then  turn  the  beak  downwards  to  examine  the  base  or  lower  fundus. 
If  the  stone  is  not  detected,  let  out  a  little  of  the  urine,  or  change 
the  patient's  position,  or  raise  his  pelvis  and  try  again.  The  stone 
may  not  be  felt,  because  it  is  of  so  small  size,  or  has  become 
'encystecT,  or  entangled  in  a  fold  of  mucous  membrane.  A  guarded 
o^pimon,  therefore,  should  l^e  given,  anS  a  further  examination 
made  another  day.  A  stone  may  be  known  to  be  present  by  the 
peculiar  ring  which  is  both  felt  and  heard  on  striking  it.  This 
ring  is  quite  unlike  the  sensation  given  to  the  sound  by  its  coming 
into  contact  with  phosphatic  deposits  on  a  roughened  or  fasciculated 
bladder,  or  growth,  or  with  one  of  the  pelvic  bones.  Having  discovered 
a  stone,  the  next  care  should  be  to  determine  approximatel}' — 1,  its 
probable  size  and  composition ;  2,  whether  it  is  free  or  encysted  ; 
3,  whether  there  is  one  stone  or  more  ;  and,  4,  the  condition  of  the 
bladder  and  urethra.  1.  The  size  of  the  stone  can  be  roughly 
estimated  by  the  amount  of  resistance  offered  on  pushing  it  before 
the  sound  or  by  passing  the  sound  over  it,  and  by  feeling  it  thi'ough 
the  rectum  with  the  other  hand  pressing  on  the  hypogastrium.  Its 
exact  size  can  only  be  ascertained  by  seizing  it  with  the  lithotrite, 
the  distance  the  blades  are  then  apart  being  indicated  by  the  scale 
on  the  handle.    The  eomposition  of  the  stone  may  be  approximately 
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arrived  at  by  («)  the  character  of  the  ring  on  striking  it — the  clearer 
the  ring  the  harder  the  stone,  (b)  the  condition  of  the  surface, 
which  is  rough  in  the  oxalate  of  lime  and  smooth  in  the  phosphatic, 
(c)  the  reliction  of  the  urine,  and  {d),  the  general  health  of  the 
patient.  2.  A  stone,  wlien  encysted,  is  always  felt  at  the  same  spot 
in  the  bladder,  and  when  seized  with  the  lithotrite  cannot  be 
moved.  The  sound  cannot  be  passed  all  round  it.  There  is  no 
blood  present,  and  the  symptoms  are  usually  less  severe,  and  are 
not  increased  by  exercise.  3.  The  presence  of  a  second  stone  can 
only  be  determined  with  certainty  by  seizing  one  stone  with  the 
lithotrite,  and  then  striking  the  other. 

Treatment. — The  stone  may  be  removed  by  crushing  [litliotrity), 
or  cutting  [litliotomy).  In  adults,  lithotrity,  with  but  few  .excej:)- 
tions,  should  be  the  rule.  In  children,  up  to  twelve  or  fourteen 
years  of  age,  lithotomy  has  hitherto  been  the  recognised  operation  ; 
but  I  believe  that  when  the  brilliant  results  obtained  by  Surgeon- 
Major  Keegan  and  others  come  to  be  better  known,  that  even  in 
very  young  children,  lithotrity,  as  in  adults,  will  also  be  the  rule, 
lithotomy  the  exception.  I  have  myself  crushed  six  or  seven 
stones  in  young  male  children,  some  as  young  as  three  years,  and 
successful  cases  are  now  being  frequently  reported.  In  adults, 
lithotomy  should  be  practised  in  place  of  lithotrity,  1,  when  the 
stone  is  very  large  and  hard  ;  2,  when  the  urethra  is  the  seat  of 
intractable  stricture;  3,  when  the  s^oiTe  is  encysted;  and,  4,  when 
the  bladder  is  sacculated.  A  large  stone,  if  soft,  should  be  crushed ; 
and  a  hard  stone,  if  not  too  large,  is  no  bar  to  the  operation. 
Surgeon-Major  Keegan  has  crushed  a  uric  acid  stone,  the  fragments 
of  which  weighed  two  ounces  and  three  quarters,  and  an  oxalate  of 
lime  which  weighed  one  ounce  and  three  drachms.  And  in  a  boy, 
aged  thirteen,  I  crushed  and  successfully  removed  a  very  hard  stone 
weighing  only  a  few  grains  less  than  an  ounce.  Hard  stones,  how- 
ever, weighing  above  an  ounce,  and  especially  in  boys,  had  better 
be  removed  by  cutting,  unless  the  surgeon  is  experienced  in  litho- 
trity. Cystitis  and  kidney  disease  render  the  prognosis  of  both 
operations  unfavourable  ;  but  in  these  affections  it  does  not  appear 
that  crushing,  with  complete  removal  of  the  fragments,  is  attended 
with  more  risk  than  is  lithotomy.  A  large  prostate  renders  litho- 
trity difficult  no  doubt,  but  does  not,  as  a  rule,  contra-indicate  it. 
Stricture  of  the  urethra  is  only  an  impediment  to  lithotrity  when 
the  stricture  cannot  be  dilated.  The  conditions,  however,  most 
favourable  for  success  in  lithotrity  are,  as  well  expressed  by  Sir 
Henry  Thompson,  "a  capacious  urethra,  a  bladder  capable  of 
retaining  three  or  four  ounces  of  urine,  absence  of  ordinary  signs 
of  renal  disease,  and  fair  general  health." 

IjiraOTRITY,  LlTHOLAPAXY,..or  BiGELOW'S  OPERAT^ipN  COnsists 

in  crushing  the  stone  in  the  bladder,  and  removing  the  ivliole  of  the 
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fragments  through  a  large  evacuating  catheter,  formerly,  it  was 
taught  that  the  presence  of  the  lithotrite  in  the  bladder  for  more 
than  a  few  minutes  at  a  time  was  productive  of  great  irritation,  and 
it  was  consequently  advised  that  the  crushing  of  the  stone  should 
be  extended  over  several  sittings  of  only  a  few  minutes  each,  and 
the  fragments  allowed  to  be  passed  by  the  natural  efforts  of  the 
patient.  To  the  late  Professor  Bigelow  is  undoubtedly  due  the 
credit  of  having  enunciated  the  principle  that  the  bladder  is  not  so 
intolerant  of  instruments  as  was  formerly  supposed,  and  that  it 
was  to  the  j)resence  of  the  fragments,  rather  than  to  the  lithotrite, 
that  the  irritation,  cystitis,  &c.,  so  common  after  the  old  method, 
should  be  ascribed. 

The  operation. — The  patient,  having  been  prepared  for  the  opera- 
tion by  careful  attention  to  the  general  health,  rest,  and  such  local 
means  for  allaying  chronic  cystitis  as  were  pointed  out  under  that 
head,  should  be  placed  under  an  anaesthetic,  with  the  pelvis  raised 
a  few  inches,  the  thighs  slightly  apart,  the  knees  supported  on  a 
pillow,  and  the  body  and  legs  well  wrapped  up  in  blankets  to  avoid 


Fia.  360.— Thompson's  lithotrite. 

a  chill.  The  rectum  should  be  emptied  by  a  purge  the  day  before, 
and  by  an  enema  on  the  morning  of  the  operation.  A  few  ounces 
of  urine  in  the  bladder  is  desirable.  If  necessary,  incise  the  meatus 
(a  stricture,  if  present,  should  have  jDreviously  been  dilated),  warm 
and  oil  the  lithotrite  (Fig.  360),  and  pass  it  with  all  gentleness, 
letting  it  glide  by  its  own  weight  through  the  sjwngy  and  mem- 
braneous portion  of  the  urethra,  and  do  not  dej^ress  the  handle  till  the 
blades  have  reached  the  prostrate.  Then  bring  the  shaft  to  an  angle 
of  35  degrees  with  the  horizon,  and  it  will  glide  through  the  pros- 
tatic urethra,  over  the  trigone  of  the  bladder,  and  may  possibly  be 
felt  to  graze  the  stone.  The  blades  now  rest  in  the  lower  part  of 
the  bladder  and  point  upwards  (Fig.  361).  Hold  the  handle  tightly 
with  the  left  hand,  and,  without  moving  the  instrument,  open  the 
male  blade  by  drawing  out  the  wheel- shaped  end  with  the  right 
hand.  Pause  a  few  seconds  to  allow  the  currents  set  up  in  the 
urine  by  this  movement  to  subside.  Then  gently  press  in  the  male 
blade,  and  the  stone  will  probably  be  caught.  If  so,  continue  the 
pressure  on  the  wheel  to  retain  the  stone  between  the  blades,  whilst 
the  button  is  moved  by  the  thumb  to  convert  the  sliding  into  the 
screw  movement.  Eotate  the  Jjiatrument  slightly  to  jnake_  sure 
that  the  mm;ous_ membrane  is  not  caught  by  tho  blades;  slightly 
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depress  the  handle  to  raise  the  blades  from  the  wall  of  the  bladder, 
and  screw  home.  The  stone  will  probably  be  felt  to  crack  and 
break  into  fragments.  If  the  stone  cannot  be  seized  in  this  way, 
systematically  explore  the  bladder  thus:— Open  the  blades  and 
rotate  45  degrees  ;  pause  and  close.  Do  this  first  to  the  right,  then 
to  the  left.  Then  raise  the  blades  slightly  by  depressing  the 
handle ;  rotate  alternately  to  right  and  left  90  degrees ;  further 
raise  the  blades  and  rotate  135  degrees.  Finally,  reverse  the  blades 
by  rotating  half  a  circle.  In  this  way  the  stone  will  probably  be 
found.  In  these  manoeuvres  the  blades  should  be  opened  before 
rotating  them  in  order  that  the  stone  may  not  be  dis2)laced  hj  the 
male  blade,  and,  after  rotating,  a  pause  should  be  made  before 


Fig.  361. — Lithotrite  i/i  situ.    (Liston's  Surgery.) 


closing  them  to  allow  the  curi-ents  to  subside.  Having  crushed  the 
stone  and  larger  fragments,  withdraw  the  lithotrite,  first  screwing 
tight  home  to  ensure  complete  closure  of  the  blades  in  order  to 
prevent  laceration  of  the  urethra.  Next  introduce  a  large  evacu- 
ating catheter  (No.  16,  or  larger);  let  all  the  urine  escape  and  inject 
two  or  three  ounces  of  warm  water.  Attach  the  aspirator,  pre- 
viously filled  with  water  at  a  temperature  of  98  degrees,  and  compress 
the  india-rubber  bulb,  driving  some  of  the  water  into  the  bladder. 
Let  the  bulb  expand  and  the  outward  current  will  bring  away  some 
of  the  fragments  and  dehris  which  will  fall  into  the  receiver  and 
be  prevented  from  running  into  the  bladder  by  the  trap  (see 
Fig.  362)  on  again  compressing  the  bulb.  Continue  compressing 
and  relaxing  till  fragments  cease  to  come  away.  Then  if  any  are 
felt  by  the  evacuating  catheter,  re -introduce  the  lithotrite,  or  a 
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smaller  one,  and  cmsh  again  and  aspirate  as  before,  repeating  this 

The  operation  frequently  lasts 
for  an  liour  to  an  hour  and  a  half  or  longer. 

After-treatment. — Opium,  if  no  serious  kidney  disease  is  present, 
may  be  given ;  and  hot  hip-baths  if  there  is  much  pain.  If  there 
is  retention  the  catheter  should  be  used  at  regular  times,  or  tied  in 
if  its  passage  causes  much  irritation  and  pain.  C^omplete  rest  in  bed 
for  a  few  days  or  longer  should  be  enjoined.  If  cystitis  follows 
the  operation.  Sir  Henry  Thompson  strongly  recommends  a  weak 
injection  of  silver  nitrate  (gr.  i.  to  f  ^i).  As  a  rule,  however,  I 
have  found  no  after-treatment  required,  even  in  young  boys, 
Indeed  in  several  cases  the  child  has  been  up  and  playing  about  the 
ward  the  day  after  the  operation. 

After -complications. — 1,  EigOTS  and  fever,  2,  retention  of  urine, 
3,  acute  cj^stitis,  4,  prostatitis  and  abscess,  and  5,  orchitis  and 
epididjmiitis,  occasionally  occur. 
More  rarely,  6,  h[)emorrhage,  7,  sup- 
pression of  urine,  and  8,  phlebitis 
of  the  prostatic  plexus  of  veins, 
followed  by  pyaemia.  The  impaction 
of  a  fragment  of  the  calculus  in  the 
urethra  (formerly  common  when 
the  fragments  were  left  in  the 
bladder),  cannot  occur  if  the  bladder 
has  been  thoroughly  evacuated. 

Causes  of  decith.- — Death  may 
occur  from  1.  Acute  nephritis; 
I  2.  Pyelitis;  3.  Cystitis  ;  4.  ^^erf ora- 
tion or  rupture  of  the  bladder;  5.  PCTitonitis ;  6.  Sapnemia  or 
py?emia;  or  7.  Exhaustion.  But  a  fatal  termination  is  rare  except 
when  there  is  some  chronic  kidney  disease. 

Lithotomy,  or  cutting  for  the  stone,  may  be  performed  through 
the  perineum  or  above  the  pnhes.  Perineal  lithotomy  may  be  done 
in  many  ways  ;  the  lateral,  as  usually  performed,  and  the  median 
will  only  be  described. 

Lateral  lithotomy. — The  patient  should  be  prepared  by  rest  in 
bed  for  a  few  days,  and  the  rectum  cleared  by  a  mild  purgative  the 
day  before,  and  by  an  enema  on  the  morning  of  the  operation.  The 
bladder  should  contain  five  or  six  ounces  of  urine,  or  if  the  patient 
is  unable  to  retain  so  much,  an  equal  quantity  of  warm  water 
should  be  injected.  Aniesthetize  the  patient,  introduce  a  full- 
sized  staff  with  a  groove  on  the  left  side  into  the  bladder,  and 
try  to  strike  the  stone.  If  the  stone  is  not  felt,  withdraw  the  staff 
?Jiili}ass  a  sound.  If  still  unsuccessful,  send  the  patient  back  to 
bed  as  the  stone  may  have  been  passed  per  urethram  or  become 
encysted.    If  felt  by  the  sound,  re-introduce  the  staff,  but  do  not 


Fig.  362. — Thompson's  improved 
evacuator  and  trap. 
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operate  until  the  staff  itself  strikes  the  stone,  that  you  may  be  sure 
that  the  staff  has  passed  into  the  bladder,  and  not  into  a  false  pas- 
sage. It  is  usual  to  ask  an  assistant  to  strike  the  stone  also.  Next, 
place  the  patient  in  the  lithotomy  position,  i.e.,  with  the  soles  of  the 
feet  secured  in  the  palms  of  the  hands  by  the  lithotomy  shackles, 
and  bring  his  nates  well  over  the  end  of  the  table.    Entrust  the 


Fig.  363.— Lithotomy  knife. 

staff  to  an  assistant,  who  should  hold  it  perpendicularly  with  its 
concavity  hooked  well  up  under  the  pubes  and  exactly  in  the  middle 
line.  Seat  yourself  in  front  of  the  patient,  and  having  introduced 
the  left  forefinger  into  the  rectum  to  make  sure  that  it  is  empty, 
and  to  induce  it  to  contract,  enter  the  knife  (Fig.  303),  which  should 
be  held  horizontally,  a  little  to  the  left  of  the  middle  linCj  and  about 
an  inch  and  a  quarter  in  front  of  the  verge  of  the  anus,  and  carry 


Parts  cut  in  litliotoray.    (Fergusson's  Surgery.) 


the  incision  downwards  and  to  the  left  to  a  point  one-third  nearer 
to  the  tuberosity  of  the  ischium  than  to  the  margin  of  the  anus. 
Pass  the  left  forefinger  into  the  upper  angle  of  the  wound  and  feel 
for  the  staff ;  divide  with  the  knife  the  superimposed  tissues ;  insert 
the  finger  -nail  into  the  groove  in  the  staff,  the  back  of  the  finger 
being  to  the  patient's  left ;  and,  guided  by  the  nail,  press  the  point  of 
the  knife  into  the  groove  just  in  front  of  the  membraneous  portion 
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of  the  urethra  (Fig.  364).  Now  run  the  knife,  with  the  point  pressed 
firmly  in  the  groove,  onwards  into  the  bladder,  keeping  its  blade 
well  lateralized,  i.e.,  directed  downwards  and  to  the  left.  Take  care 
not  to  depress  the  handle  too  much  for  fear  of  cutting  the  prostate 
too  widely,  nor  to  hold  it  too  horizontal  lest  the  point  slip  out  of  the 
groove  and  j)enetrate  the  tissues  between  the  bladder  and  the  rectum. 
Having  entered  the  bladder,  slightly  enlarge  the  wound  in  the  pros- 
tate in  withdrawing  the  knife,  and  pass  the  left  forefinger,  which  is 
in  the  wound,  onwards  along  the  staff  into  the  bladder.  If  the  stone  is 
felt  by  the  finger  ask  the  assistant  to  withdraw  the  staff.  Take  the 
forceps  in  the  right  hand,  pass  them  along  the  left  forefinger  towards 
the  bladder,  and,  on  withdrawing  the 
finger,  oj^en  the  blades,  and  the  stone 
will  probably  be  driven  by  the  gush  of 
urine  between  them.  Having  assured 
yourself  that  the  stone  is  grasped  by  the 
forceps  in  its  smallest  diameter,  extract 
it  by  making  traction  downwards  and 
backwards  in  the  axis  of  the  pelvic  outlet. 
Ee-iiitro(lu('0  the  finger  into  the  bladder 
to  ascertain  whctlier  thoro  may  not  be 
another  stone,  and  if  in  doubt  use  the 
searcher.  Inject  two  or  three  syringefuls 
of  cold  water  into  the  bladder ;  dust  the 
wound  with  iodoform  ;  apply  no  dressings  ; 
tie  the  legs  together  if  the  patient  is  a 
child,  and  send  him  back  to  bed  as 
quickly  as  possible.  If  there  is  hcemor- 
rhage,  tie  any  bleeding  point  which  is 
seen,  or  if  the  blood  comes  from  the  deep 
part  of  the  wound,  introduce  the  petti- 
coated  tube  (Fig.  365),  assuring  yourself 
that  the  end  is  in  the  bladder  by  injecting 
water  and  passing  a  probe  through  it. 

Then  plug  firmly  round  with  strips  of  lint  between  the  petticoat 
and  the  tube. 

At  Guy's  Hospital  lateral  lithotomy  is  performed  on  a  straight 
staff,  by  the  operation  know  as  Key's.  A  good  description  of  the 
method  will  be  found  in  Bryant's  Surgery. 

The  structures  divided  in  the  operation  are: — 1,  the  skin;  2,  the 
superficial  and  deep  fascia;  3,  a  few  branches  of  the  external 
htemorrhoidal  vessels  and  nerves;  4,  the  transversus  perinei  muscle, 
vessels  and  nerve  ;  5,  a  few  fibres  of  the  accelerator  urinse  and 
levator  ani  muscles;  6,  the  compressor  urethre©  muscle;  7,  the 
membraneous  portion  of  the  ui^ethra  ;  and  8,  tlie  prostate. 

Tlie  dangers  of  the  operation  are  : — A.  Before  the  poird  of  the  hn'  fe 


Peiticoated  tube. 
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has  entered  the  groove  in  the  staff — ],  wounding  the  rectum,  either 
from  cutting  too  perpendicularly,  or  from  not  having  had  it  cleared 
out  by  an  enema ;  2,  wounding  the  artery  of  the  bulb  in  conse- 
quence of  beginning  the  incision  too  high,  or  directing  the  point  of 
the  knife  subsequently  too  much  upwards;  and  3,  missing  the 
groove  in  the  stalf.  B.  On  enter! uij  the  hhaJdcr — 1,  letting  the 
point  of  the  knife  slip  out  of  the  groove  in  the  staff  and  enter  the 
cellular  tissue  between  the  bladder  and  rectum ;  2,  cutting  the 
pudic  artery  from  holding  the  knife  too  much  lateralized  ;  3,  sending 
the  point  of  the  knife  through  the  posterior  wall  of  the  bladder; 

4,  cutting  the  prostate  too  widely,  and  dividing  its  capsule,  whereby 
the  urine  may  be  extravasated  into  the  cellular  tissue  of  the  pelvis; 

5,  wounding  the  prostatic  plexus  of  veins;  6,  tearing  the  urethra 
across,  and  so  pushing  the  bladder  off  the  end  of  the  staff,  whilst 
trying  to  pass  the  finger  into  the  bladder  (this  accident  is  due  to 
not  making  the  opening  into  the  urethra  large  enough,  and  is  most 
common  in  childien  in  whom  the  tissues  are  readily  lacerable) ; 
7,  making  too  small  an  incision  in  the  prostate  so  that  the  parts 
are  bruised  or  torn  in  removing  the  stone,  and  inflammation  is  set 
up;  8,  seizing  the  walls  of  the  bladder  by  the  forceps.  These 
dangers  may  he  best  avoided  hy  observing  the  foUonring  rules — 1,  feel 
the  stone  with  the  staff'  before  you  begin  the  operation ;  2,  see  that 
the  rectum  is  empty,  and  make  it  contract  by  introducing  the  finger; 

3,  make  the  external  incision  free ;  4,  feel  both  edges  of  the  groove 
in  the  staff  with  the  finger,  and  place  the  point  of  the  knife  between 
them ;  5,  keep  the  point  of  the  knife  well  pressed  into  the  groove 
of  the  staff" ;  6,  take  care  that  the  finger  is  pushed  into  the  bladder 
in  coidact  with  the  naked  staff;  7,  do  not  remove  the  staff  till  the 
finger  touches  the  stone. 

The  difficnlties  of  the  operation. — In  adults  the  chief  difficulty  is 
to  extract  the  stone ;  in  children  to  get  into  the  bladder.  A.  The 
diffcidty  in  enterirtg  the  bladder  depends  chiefly  on — 1,  not  making 
the  opening  into  the  urethra  free  enough,  and  so  pushing  the  finger 
between  the  bladder  and  the  rectum ;  2,  a  deep  perineum  so  that 
the  finger  cannot  reach  the  bladder ;  in  such  case  a  blunt  gorget 
must  be  substituted  for  the  finger.  B.  The  diffieulties  in  extracting 
the  stone  are — 1,  the  stone  may  be  too  large;  2,  it  may  get  behind 
the  prostate;  3,  it  may  be  lodged  in  a  pouch  in  the  upper  fundus; 

4,  it  may  be  encysted ;  5,  it  may  break  or  crumble  up ;  6,  it  may 
be  so  small  that  it  slips  from  between  the  blades  of  the  forceps ; 
7,  there  may  be  an  enlargement  of,  or  tumour  in,  the  prostate, 
whereby  the  urethra  is  greatly  lengthened ;  8,  there  may  be  some 
rickety  or  other  deformity  of  the  pelvic  bones.  When  the  stone  is 
behind  the  prostate,  curved  forceps,  with  the  blades  turned  down, 
must  be  used ;  when  the  stone  is  above  the  pubes,  the  blades  must 
be  tui^ned  upwards,  the  handle  depressed,  and  the  stone  pressed 
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down  by  the  hand  above  the  pubes.  When  too  small  to  be  seized, 
the  scoop  must  be  substituted  for  the  forceps.  If  the  stone  breaks, 
the  fragments  must  be  removed  by  aid  of  the  scoop  and  syringe. 
If  encysted,  it  may  be  scratched  out  with  the  finger-nail,  or  freed 
with  a  probe-pointed  bistoury.  If  too  large  to  be  extracted,  the 
wound  should  first  be  slightly  enlarged ;  or,  this  being  insufficient, 
three  expedients  remain — 1,  to  make  an  incision  in  the  opposite 
side  of  the  prostate  ;  2,  to  crush  the  stone ;  3,  to  do  the  suprapubic 
operation.  The  first  of  these  is  probably  the  best.  To  overcome 
the  difficulty  of  an  enlarged  prostate,  the  blunt  gorget  must  be 
used  and  the  forceps  slid  along  it.  A  fibrous  tumour  in  the  prostate 
may  be  previously  shelled  out.  Where  the  x^elvic  outlet  is  too 
small  to  allow  of  extraction,  suprapubic  lithotomy  must  be  done. 

(Jauses  of  dmth  after  lithotomy. — 1.  X)iffuse  septic  inflammation 
of  the  cellular  tissue  of  the  jDclvis  due  either  to  infiltration  of  the 
urine  from  too  free  cutting,  or  to  bruising  of  the  parts  in  extracting 
large  stone  through  a  small  incision ;  2,  peritonitis  due  to  the 
spread  of  the  inflammation  to  the  peritoneum,  or  to  a  wound  of  the 
back  of  the  bladder  ;  3,  shock  from  too  j^rolonged  an  operation ; 

,  exhaustion  from  primary  or  secondary  hoemorrhage ;  5,  blood- 
poisoning,  due  to  the  absorption  of  the  products  of  putrefaction 
(saprremia),  or  to  septic  phlebitis  of  the  prostatic  plexus  of  veins 
and  i^ytemia;  (3,  cystitis  ;  and  7,  su^jpression  of  urine.  The  state  of 
the  kidneys  is  of  the  most  serious  import.  Where  these  are  healthy, 
as  in  children,  lateral  lithotomy  is  one  of  the  most  successful 
operations  in  surgery ;  but  in  adults,  in  whom  grave  kidney 
mischief  often  exists,  ifc  is  liable  to  be  followed  by  one  or  more 
f  the  above  complications,  especially  diffuse  pelvic  inflammation. 
Thus,  in  boys,  when  death  occurs  it  is  generally  the  result  of  some 
one  of  the  accidents  liable  to  occur  during  the  operation  ;  in  adults 
the  cause  is  usually  dependent  primarily  on  kidney  mischief. 

The  after -treatmeut  is  very  simple,  and  consists  in  little  more  than 
keeping  the  patient  clean,  and  in  regulating  the  secretions  and  diet. 
Adults  may  be  placed  on  a  mattress,  with  a  hole  opposite  the 
perineum,  for  the  purpose  of  letting  the  urine  drain  through. 
During  the  first  few  hours  it  is  essential  to  see  that  the  wound  is 
free.    .Should  the  urine  not  escape  from  it,  it  is  probably  plugged 
with  a  clot  of  blood ;   the  finger  must  then  be  passed  into  the 
wound,  or  if  a  tube  has  been  introduced,  this  must  be  cleared  by  a 
robe  or  feather,  or  by  syringing.    From  the  third  to  the  fifth  day, 
n  consequence  of  infiammatory  swelling,  more  or  less  of  the  urine 
s  passed  by  the  urethra,  but  as  this  swelling  subsides,  the  greater 
mrt  may  again  pass  by  the  wound;  more,  however,  is  gradually 
mssed  by  the  natural  way  and  less  by  the  wound,  as  the  latter 
lowly  heals.     Should  secondary  haemorrhage  occur,  the  wound 
nust  be  plugged ;  or  if  this  fails  to  arrest  it,  perchloride  of  ircn 
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or  the  actual  cautery  must  be  used.  For  the  treatment  of  the  other 
complications  see  Cellulitis,  Peritonitis,  &c. 

Median  lithotomy. — Pass  a  staff,  grooved  on  its  convexity, 
into  the  bladder,  and,  with  the  left  forefinger  in  the  rectum,  feel 
for  the  apex  of  the  prostate.  Make  an  incision  with  a  straight 
bistoury,  with  its  back  towards  the  rectum,  in  the  median  line  of 
the  perineum,  beginning  about  half  an  inch  in  front  of  the  anus. 
Insert  the  point  of  the  knife  into  the  groove  of  the  staff  just  in  front 
of  the  prostate,  notching  the  apex,  and  cut  a  little  upwards,  open- 
ing the  membraneous  portion  of  the  urethra.  Withdraw  the  knife, 
slightly  enlarging  the  external  incision  upwards  if  necessary,  and 
]3ass  a  long  bulbous  probe  along  the  groove  of  the  staff  into  the 
bladder.  Withdraw  the  staff,  and  gently  work  the  forefinger  into 
the  bladder  along  the  probe^  thus  dilating  the  prostate.  Extract  the 
stone  in.  the  usual  way.  The  operation  is  suitable — 1.  For  small 
stones  or  foreign  bodies ;  2.  When  it  is  important  that  there  should 
be  little  loss  of  blood ;  3.  For  the  removal  of  small  growths ;  and 
4.  Fur  exploring  the  bladder  in  doubtful  cases  of  disease.  AlHhe 
cutting  is  done  entirely  in  the  median  line  where  no  vessels  exist; 
tlie  dee})er  parts  of  the  wound  are  merely  dilated,  not  cut.  Median 
lithotomy  may  be  combined  with  lithotrity  through  the  wound 
[perineal  litltoirify),  a  straight  lithotrite  being  then  used. 

Sui'RAruBic  lithotomy  consists  in  opening  the  bladder  between 
the  pubes  and  the  peiitoneal  fold.  It  is  the  method  that  should  be 
employed  for  the  removal  of  very  large  stones,  and  for  certain  forms 
of  tumour  in  the  bladder.  First,  pass  a  Petersen's  india-rubber 
bag  into  the  rectum,  and  dilate  it  with  water,  and  distend  the 
bladder  with  air  or  a  weak  antiseptic  solution  ;  it  will  then  lise 
well  into  the  abdomen  and  appear  as  a  prominent  tumour,  dull  to 
l^ercussion  above  the  pubes.  Make  an  incision  in  the  middle  line 
immediately  above  the  symphysis  (Fig.  305,  b),  and  having  divided 
the  tissues  forming  the  linea  alba,  expose  the  wall  of  the  bladder  by 
gently  separating  the  fatty  tissue  that  lies  in  front  of  it  with  the 
finger  or  director,  avoiding  the  peritoneal  fold,  and,  if  possible,  the 
large  veins  which  ramify  in  this  situation.  The  bladder  hav.iiig 
been  fixed  by  inserting  a  sharp  hook  into  its  walls,  make  an 
incision  into  it;  introduce  the  finger  to  ascertain  the  size  of  the 
stone;  enlarge  the  wound,  if  necessary,  by  cutting  towards  the 
pubes,  and  extract  the  stone  with  the  finger  and  scoop,  or  with  the 
forceps.  The  wound  in__the_blad(lor  may  be  left  open,  and  the 
patient  placed  on"  his  side  to  ensure  an  etficiont  drain  and  prevent 
the  tissues  being  infiltrated  with  urine ;  or  it  may,  if^  the  blaxlder 
and  urine  are  healthy,  be  closed  by  suture.  Some  tie  in  a  full-sized 
catheter,  but  it  is  not  necessary  and  is  perhaps  harmful. 

Calculus  in  the  female  bladder  is  much  less  common  than 
in  the  male,  a  fact  in  great  part  due  to  the  shorter  and  more 
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dilatable  urethra  in  women,  to  the  absence  of  a  prostate  and  con- 
sequent exemption  of  the  female  from  chronic  retention  and  ])hos- 
phatic  deposits,  and  perhaps  also  to  the  more  regular  habits  of 
women.  The  symptoms  are  similar  to  those  in  the  male,  but  are 
sometimes  apt  to  be  accompanied  by  incontinence  of  urine.  They 
may,  at  times,  be  simulated  by  vascular  growths  in  the  urethra,  by 
uterine  disease,  and  by  hysteria. 

Treatment. — 1.  When  the  stone  is  small,  rapid  dilatation  of  the 
urethra  with  the  finger  or  with  the  three -bladed  dilator  or  dressing 
forceps  is  the  best  method  of  extraction.  2.  When  of  larger  size 
(above  three-quarters  of  an  inch  in  children  and  one  inch  in  adults), 
lithotrity  with  removal  of  the  fragments  at  one  sitting  should  be 
done.  3.  When  too  large  for  removal  by  dilatation,  and  the  bladder 
is  too  contracted  to  allow  of  crushing,  the  suprapubic  operation  is 
called  for. 

Slow  dilatation,  dilation  with  incision  {urethral  lithotuiny),  and 
incision  through  the  vagina  [vaginal  lithotomy)  are  very  liable  to  be 
followed  by  incontinence  of  urine,  esi^ecially  in  children. 

IxcoNTiXENCE  OF  URixE  OR  EXURESIS. — Involuntary  escape  of 
urine  from  the  bladder  may  occur  under  several  conditions.  Thus 
— 1.  The  urine  may  dribble  away  as  fast  as  it  enters  the  bladder, 
in  consequence  of  paralysis  of  the  sphincter  vesicse  and  inability  to 
close  the  urinary  outlet  {trM^eJnwj^^^  2.  The  urine  may  be 

passed  involuntarily  during  sleep  without  any  organic  change  in 
the  urinary  apparatus  being  discoverable  [noddirnal  or  actire  incon- 
tijjence).  3.  The  urine  may  constantly  flow  away,  in  consequence 
of  the  bladder  being  over -distended  and  cajjable  of  holding  no  more 
{rdentum  wjtli  rn<'ontirience,_  ov  jalse  incmj/inejice).  This  last  con- 
dition, which  usually  depends  on  obstruction  to  the  outflow,  will  be 
described  under  Betention  of  Urine  (p.  746).  The  importance  of 
recognizing  that  it  is  one  of  the  nature  of  retention  rather  than  of 
incontinence  cannot  be  too  strongly  insisted  upon.  Whenever, 
therefore,  a  patient  complains  that  he  is  unable  to  hold  his  water, 
or  that  it  is  continually  dribbling  away,  an  over-distended  bladder 
should  be  suspected,  the  abdomen  examined  for  such,  and  a  catheter 
passed. 

1.  True  incontinence  of  urine  is  very  rare.  In  males,  it  may  be 
due — («),  to  a  peculiar  form  of  enlargement  of  the  middle  lobe  of 
the  prostate,  whereby  the  urethra  is  rendered  patent  instead  of 
being  obstructed  as  is  more  commonly  the  case  in  enlarged  pros- 
tate ;  (?>),  to  a  like  patency  of  the  urethra  from  the  impaction  of  a 
calculus  at  the  neck  of  the  bladder  or  from  a  prostatic  calculus  ; 
{(•),  to  disease  or  injury  of  the  spinal  cord,  implicating  the  lumbar 
enlargement,  and  inducing  the  bladder  to  become  so  contracted  and 
thickened  that  it  cannot  hold  any  urine.  In  females  it  may  be  due 
— (('),  to  over- dilatation  of  the  lu^ethra,  as  in  extracting  a  calculus 
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from  the  bladder;  (b),  to  injury  of  the  parts  during  parturition; 
and  (c),  to  vesico-vaginal  fistula.  The  treatment  consists  in  removing 
the  cause,  or  if  this  is  impracticable,  in  rendering  the  patient's 
condition  as  comfortable  as  possible  under  the  circumstances  by  a 
urinary  convenience. 

2.  Nocturnal  or  active  incontinence  generally  occurs  in  children, 
and  must  be  distinguished  from  the  involuntary  passage  of  urine 
which  is  an  occasional  symptom  of  thread-worms,  calculus,  long 
prepuce,  or  growth  in  the  bhidder.  In  nocturnal  incontinence 
proper,  bej'ond  that  the  child  wets  his  bed,  no  sign  of  disease  of  any 
kind  is  discoverable.  Treatment. — Presupposing  that  the  absence 
of  thread-worms,  calculus,  long  prepuce,  and  growth  in  the  bladder 
has  been  ascertained,  the  treatment  should  consist  in  tonics,  cold 
baths,  and  the  administration  of  belladonna  in  increasing  doses  till 
symptoms  of  belladonna  poisoning  appear.  The  child  should  lie  on 
his  side,  not  on  his  back,  and  be  awakened  at  regular  intervals  to 
pass  water.  I  have  found  the  continuous  galvanic  current  of  service ; 
one  pole  should  be  applied  over  the  urinary  centre  in  the  lumbar 
region,  the  other  to  the  perineum.  In  obstinate  cases,  8ir  Henry 
Thompson  advises  the  apjilication  of  a  solution  of  silver  nitrate 
(grs.  X  to  5  j)  to  the  neck  of  the  bladder. 

HEMATURIA,  or  bloody  urine,  is  generally  a  symptom  of  disease 
or  injury  of  the  urinary  organs,  but  may  also  occur  in  certain  con- 
stitutional conditions,  as  scurvy,  purpura,  malaria,  the  hsemorrhagic 
diathesis,  and  in  some  fevers.  When  blood  is  present  in  large 
quantities,  the  urine  will  be  bright  red  or  coffee  or  j^orter  coloured ; 
when  in  smaller  quantities,  of  various  shades  of  brown  to  which  the 
term  "smoky"  is  applied.  Blood  may  be  simulated  by  urates, 
indican,  bile,  or  rhubarb  or  other  colouring  matter  which  may  have 
been  introduced  by  impostors.  The  dark  greenish  colour  of  the 
urine  which  is. produced  by  the  absorption  of  carbolic  acid  from  a 
wound  must  not  be  mistaken  for  blood.  Blood  may  be  distinguished 
by  blood-globules  being  seen  under  the  microscope,  by  the  spectro- 
scope, or  by  the  ozonic  ether  test.  Add  a  few  drops  of  tincture  of 
guaiacum  to  the  suspected  urine,  and  then  an  excess  of  ozonic  ether, 
shake  the  mixture  and  allow  it  to  stand;  it  will  assume  a  blue 
colour'  if  blood  is  present.  The  same  reaction  occurs  if  the  patient 
is  taking  potassium  iodide.  Albumen  will  be  detected  in  the  urine 
if  blood  is  present  in  quantity. 
I  Source  of  the  bhocl. — The  blood  may  come  from — 1,  the  kidney  or 
i  ureter;  2,  the  bladder  or  prostate;  or  3,  the  urethra.  ^VJiCM-fX-P^ 
^  the  hUhii'ii  or  ureter  it  may  be  due  to  («)  injury,  (6)  congestion  or 
inflammation,  (c)  Bright's  disease,  (c^)  the  administration  of  turpen- 
tine or  the  application  of  a  cantharides  blister,  (e)  the  presence  of 
a  parasite,  the  Bilharzia  heematobia,  in  the  pelvis  of  the  kidney  in 
'  persons  who  have  been  in  Africa,  (/)  the  impaction  or  passage  of  a 
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calculus,  {g)  tubercle,  {h)  the  passing  of  a  catheter  up  the  urethra, 
or  (/)  malignant  disease.  When  from,  the  hiadder  or  prostate  it 
may  be  due  to  {a)  injury,  (/>)  calculus,  (c)  cystitis  or  prostatitis, 
[d)  tubercle,  or  {e)  villous  or  malignant  growths.  When  from  the 
urethra  it  may  be  due  to  [a)  injury,  (5)  gonorrhoea  or  chancre, 
((')  erectile  growths,  {d)  calculus,  \e)  rupture  of  corpus  spongiosum 
in  chordee  or  sexual  intercourse. 

Diagnosis. — Blood  from^  the  j(;re^4?^a  comes  before  the  urine,  is 
frequently  jDure,  and  may  continue  flowing  between  the  acts  of 
micturition.  Ei^om  the  hiadder  or  prostate,  it  generally  comes  after 
the  urine,  or  the  urine  contains  more  blood  at  tKe^end  than  at  the 
beginning  of  micturition  ;  it  is  often  clotted  from  remaining  some 
time  in  the  bladder,  and  the  urine  then  is  of  a  porter- like  colour. 
Froni  the  kid i/cg  it  cqnies  with  the  urine,  with  which  it  is  intimately 
mixed  [smoLg  urine).  The  urine  may  then  contain  blood-casts  of 
the  renal  tubes,  or  when  it  comes  from  the  ureter,  fibrinous  casts  of 
the  ureter. 

The  treatmetd  resolves  itself  into  remedying  where  possible  the 
cause  (see  Diseases  of  Kidney,  Bladder,  &c.).  When  clots  have 
collected  in  the  bladder,  they  may  be  washed  out  with  a  stream  of 
warm  water  ;  but  when  they  are  decomposing,  it  may  be  necessary 
to  open  the  bladder  through  the  perineum  and  remove  them. 

DISEASES  OF  THE  PROSTATE. 

Acute  prostatitis. — Causes. — Generally  gonorrhoea,  or  stric- 
ture of  the  urethra ;  less  frequently  cystitis,  impacted  calculus, 
and  passage  of  instruments.  Occasionally,  in  gouty  subjects,  it 
appears  to  occur  idiopathically.  Symptoms. — Micturition  is  frequent, 
and  attended  with  pain,  especially  at  the  end  of  the  act;  there  is 
throbbing  and  continuous  pain  in  the  perineum  and  neck  of  the 
bladder,  and  pain  during  defiecation.  When  examined  by  the 
finger  in  the  rectum,  the  prostate  is  found  hot,  swollen,  and  painful, 
and  the  passage  of  a  catheter  causes  great  pain.  The  febrile  dis- 
turbance which  accomj)anies  it  is  perhaps  ushered  in  by  rigors. 
Terminations. — Kesolution,  abscess,  or  chronic  inflammation.  Treat- 
ment.—^ix.  or  more  leeches  to  the  perineum ;  hot  hip-baths  ;  hot 
poultices  to  the  perineum ;  and  a  purgative  at  the  onset,  followed 
by  alkaline  medicines.  A  catheter  is  only  to  be  passed  if  there  is 
retention  of  urine. 

Abscess  of  the  prostate  is  generally  preceded  by  acute  inflam- 
mation ;  but  chronic  abscess  may  be  produced  by  catheterism  in 
chronic  enlargement  of  the  organ.  Acute  abscess  may  be  suspected, 
when,  in  the  course  of  acute  prostatitis,  rig-ors  and  retention  of  urine 
supervene.  Fluctuation  can  at  times  be  felt  through  the  rectum, 
but  the  abscess  is  generally  first  discovered  on  passing  a  catheter 
for  the  relief  of  the  retention  of  urine,  when  a  quantity  of  pus 
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escapes  from  the  urethra.  At  times  the  abscess  may  burst  into  the 
rectum  or  perineum.  Treatment. — Free  incision  in  the  middle  line 
of  the  perineum  to  let  out  the  pus.  When  the  pus  forms  around 
the  prostate  instead  of  in  its  substance,  a  im^iprostatic  abscess  is 
said  to  have  occurred.  The  cause,  symptoms,  and  treatment  are 
similar. 

Ohroivic  prostatitis  generally  occurs  as  a  sequel  to  the  acute. 
The  symptoms  are  similar  but  of  much  less  intensity ;  and  there  is 
a  glairy  discharge  with,  sometimes,  a  drop  or  two  of  blood  in  it. 
The  urine  is  cloudy  and  contains  pus  and  prostatic  casts.  Nocturnal 
emissions  are  frequent.  If  the  inflammation  is  not  relieved,  cystitis 
may  follow,  and  the  bodily  and  mental 
health  become  seriously  impaired.  Treat- 
ment.— Blisters  to  the  perineum ;  gentle 
laxatives ;  tonics,  especially  iron  ;  change 
of  air  or  a  sea  voyage;  sea-bathing; 
a  generous  diet ;  and  the  avoidance  of 
stimulants,  horse-exercise  and  sexual 
indulgence.  The  application  of  silver 
nitrate  to  the  prostatic  urethra  is  recom- 
mended by  some  surgeons  when  there  are 
nocturnal  emissions. 

Hypertrophy,  or  chronic  enlargement 
of  the  prostate,  must  be  carefully  dis- 
tinguished from  the  enlargement  due  to 
inflammation.  It  seldom  occurs  under 
the  age  of  fifty  or  sixty,  and  is  a  common, 
though  not  an  invariable,  disease  of  old 
men.  It  may  be  due  to  hypertrophy  of 
all  the  tissues  forming  the  prostete  ;  or 
the  glandular,  muscular,  or  fibrous  tissue 
only  may  be  affected,  then  often  forming 
distinct  masses  in  the  substance  of  the  organ.  The  enlargement 
niay  involve  the  whole  ^n'ostate,  or  may  be  confined  to  one  or  other 
olme  lateral  lobes  or  to  the  so-called  middle  lobe  (Fig.  366).  The 
cause  is  not  known. 

"  The  effects  of  chronic  enlargement  of  the  prostate  are  very  serious 
when  the  outflow  of  urine  is  impeded,  similar  changes  occurring  in 
the  bladder,  ureters,  and  kidneys  as  described  under  Stricture.  The 
bladder  behind  the  enlargement  forms  a  pouch  in  which  some  urine 
may  remain,  after  each  act  of  micturition,  unexpelled,  and  there, 
mixed  with  pus  and  mucus  from  the  walls  of  the  inflamed  bladder, 
undergo  decomposition,  probably  owing  to  the  action  of  micro- 
organisms, the  urea  being  converted  into  ammonium  carbonate, 
and  the  phosphates  in  consequence  precipitated.  A  stone  may  te 
thus  formed  or  the  bladder- walls  encrusted. 


Fig.  366.  —  Enlargement 
of  the  middle  lobe  of 
the  prostate.  (St.  Bar- 
tholomew's Hospital 
Museum.) 
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%7»f>fo/>^5.—Licrea^ed  frequency  of  micturition,  especially  at 
night ;  inability  to  ^jropel  the  stream  to  the  same  distance  as  for- 
merly, owing  to  the  muscular  fibres  of  the  bladder  being  involved 
in  the  disease  ;  and  difficulty  in  commencing  the  act.  Later,  the 
bladder  is  imperfectly  emptied  :  the  retained  urine  becomes  ammo- 
niacal  and  alkaline  in  reaction  ;  c-xstitis  is  set  uj),  and  retention  of 
urine  may  finally  occur,  or  a  stone  form. 

Diagnosis. — These  symptoms  may  depend  upon  causes  other  than 
enlarged  prostate.  It  is  only  by  a  physical  examination  that  the 
nature  of  the  disease  can  be  accurateh^  made  out.  On  introducing 
the  finger  into  the  rectum  the  prostate  is  felt  enlarged,  unless  the 


Fig.  367. — Coudc  catheter. 


middle  lobe  only  is  involved.  On  passing  a  catheter  no  obstruction 
is  met  with  in  the  urethra,  i.e.,  the  catheter  passes  six  or  seven 
inches  without  meeting  with  any,  and  then  has  to  be  well  depressed 
before  it  can  be  made  to  enter  the  bladder.  Or  an  ordinary  catheter 
may  not  be  long  enough  to  enter  the  bladder,  and  a  prostatic 
catheter  may  have  to  be  used. 

Treatment. — In  the  early  stages,  sojong  as  the  bladder  can  be 
completely  emptied  by  the  patient's  own  efforts,  the  treatment 
sEmM^be  directed  to  imjDroving  the  general  health.  But  as  soon 
as  it  is  found  that  obstruction  is  beginning  to  come  on,  Harrison's 
olive-shaped  bougie  may  be  passed  daily  so  as  to  exert  pressure  on 
the  prostate,  and  dilate  the  canal.    If  it  is  found,  after  urine 


Fig.  368. — Bi-coiule.  catheter. 


has  been  passed,,  that  the  bladder  still  retains  some  ounces,  then 
catheterism  must  be  commenced.  A  soft  catheter,  or  when  the 
middle  lobe  is  enlarged,  a  coude  or  bi-coude  (i^igs.  307,  368),  should 
be  used  at  regular  intervals,  and  any  cystitis  which  may  exist 
should  be  treated  as  already  described.  As  the  disease  advances 
the  passage  of  the  catheter  may  cause  a  very  irritable  condition  of 
the  bladder.  Under  such  circumstances  it  becomes  a  question 
whether  the  bladder  should  be  tapped  above  the  pubes,  and  a 
cannula  kept  permanently  in  ;  or  whether  an  incision  in  the  middle 
line  of  the  j^erineum  should  be  made  to  drain  the  bladder.  I  j^refer 
the  latter  method.  When  retention  occurs,  and  it  cannot  be 
relieved-by  a  catheter,  the  bladder  must  be  tapped  above  the  pubes. 
Eecently  the  obstruction  has  been  overcome  by  punching  out  a 
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piece  of  the  prostate  with  an  instrument  invented  for  the  purpose, 
by  boring  a  new  channel  with  the  galvano- cautery,  and  by  opening 
the  bladder  above  the  pubes  and  removing  with  the  knife  or  cautery 
the  obstructing  portion  of  the  middle  lobe  {j^iystaUrfomjj).  The 
removal  of  the  obstructing  middle  lobe  holds  out  the  best  prospect 
of  success.  Castration  or  orclicctoiny  is  recommended  as  likely  to 
cause  shrinking  of  the  prostate,  in  the  same  way  as  the  removal  of 
the  ovaries  leads  to  atrophy  of  fibroids  of  the  uterus.  The  operation 
has  been  followed  by  mental  derangement,  and  should  not  be  done 
for  patients  under  the  age  of  seventy.  Care  should  be  taken  to  be 
quite  sure  the  obstruction  is  not  due  to  a  stone  in  the  prostate.  In 
]3lace  of  removing  one  or  both  testes  the  vas  may  be  tied  and  divided 
where  it  leaves  the  external  ring.  This  is  a  less  serious  operation 
than  excising  the  testes. 

Tubercle  of  the  prostate  may  occur  in  the  course  of  general 
tuberculosis,  or  in  connection  with  tuberculous  disease  of  the  genito- 
urinary tract.  It  gives  rise  to  inflammation,  and  sometimes  sup- 
puration, in  or  about  the  organ ;  but  its  diagnosis  will  depend  on 
the  presence  of  tubercle  in  other  parts,  as  the  testicle,  bladder, 
VGsiculoe  seminales,  &c.,,  and  of  the  tubercle  bacillus  in  the  urine. 
The  local  scraping  away  of  caseous  material  may  give  some 
temporary  relief. 

Malignant  disease. — Carcinoma  in  the  old,  and  sarcoma  in  the 
young,  may  occur  in  the  prostate,  but  both  are  rare.  Pain,  increased 
frequency  in  micturition,  with  passage  of  blood,  often  pure,  at 
the  end  of  the  act ;  the  presence  in  the  urine  of  shreds  of  the 
growth ;  the  detection  in  the  rectum  of  a  swelling  of  the  prostate 
of  unequal  consistency  and  of  rapid  growth ;  enlargement  of  the 
lumbar  and  often  also  of  the  inguinal  glands ;  and  wasting  and 
cachexia,  are  the  symptoms  by  which  it  may  be  known.  The 
treatment  can  only  be  palliative  ;  i.e.,  morphia  to  subdue  pain, 
astringents  to  check  haemorrhage,  and  catheterism  or  suprapubic 
puncture  to  relieve  retention. 

Prostatic  calculi  are  often  found  in  abundance  in  the  prostate 
of  old  men  in  the  form  of  small,  brown,  seed-like  bodies.  They 
are  composed  of  phosj^hates,  with  a  little  carbonate  of  lime  and  a 
large  proportion  of  animal  matter,  and  are  believed  to  be  formed 
by  the  inspissation  of  the  prostatic  secretion,  and  the  subsequent 
deposit  upon  it  of  the  earthy  salts.  Usually  they  give  rise  to  no 
symptoms  ;  but  occasionally  one  or  more  encroach  upon  the  urethra, 
and  may  attain  such  a  size  as  to  project  into  the  bladder,  then 
causing  painful  and  frequent  micturition,  involuntary  erections  and 
escape  of  semen,  or  perhaps  retention  or  incontinence  of  urine. 
A  grating  sensation,  but  no  true  ring,  may  be  elicited  on  the  passage 
of  a  sound.  At  other  times  the  calculi  may  escape  into  the  bladder 
and  there,  collecting  in  considerable  numbers,  give  rise  to  symptoms 
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of  stone.  Moreover,  one  or  more  may  be  periodically  passed  by  the 
urethra.  Treatment. — Unless  the  symptoms  are  severe,  the  calculi 
are  better  left  alone  ;  but  should  they  attain  a  large  size,  or  give 
rise  to  retention,  &c.,  they  should  be  removed  through  a  median 
incision  in  the  perineum.  Extraction  by  the  urethral  forceps  is  not 
likely  to  succeed  ;  but  there  is  no  harm  in  trying,  if  all  gentleness 
is  used.  Where  they  have  collected  in  the  bladder  the}'-  may  be 
washed  out  by  Bigelow's  evacuator. 

DISEASES  OF  THE  URETHRA. 

Simple  urethritis,  or  inflammation  of  the  urethra  of  a  non- 
specific character,  may  be  due  to  injury,  catheterism,  gout,  the 
irritation  of  worms,  the  abuse  of  alcohol,  or  contact  with  leucor- 
rhoeal  discharges.  Signs. — Sim23le  inflammation  of  the  urethra  is 
attended  by  a  catarrhal,  and  at  times  by  a  muco-purulent  dis- 
charge, and  except  in  the  mildest  forms,  it  cannot  always,  with- 
out taking  into  account  the  history  of  the  case,  be  distinguished 
from  gonorrhoea.  Like  the  latter  affection  it  may,  though  much 
more  rarely,  be  complicated  by  cystitis,  prostatitis,  epididymitis, 
nephritis,  synovitis,  and  ophthalmia.  The  treatment  is  similar  to 
that  for  gonorrhoea. 

GoNORRiKEA  is  an  acute,  infective,  and  specific  inflammation, 
attended  with  a  muco-purulent  discharge.  In  the  male  it  is  most 
common  in  the  urethra,  in  the  female  in  the  vagina  and  about 
the  vulva ;  but  it  may  attack  any  mucous  membrane  exj^osed  to 
contagion. 

Cause. — In  the  male  it  is  nearly  always  due  to  direct  contagion, 
and  in  the  female  it  is  also  commonly  contracted  in  this  way  ;  but 
injthejemale  it  may  possibly  be  developed  (te  novo,  i.e.,  evolved  from 
a  non-pathogenic  organism  through  want  of  cleanliness  and  the 
decomposition  of  retained  and  foul  discharges,  but  this  is  extremely 
doubtful. 

Pathology. — Gonorrhoea  is  now  regarded  as  a  specific  and  infective 
inflammation,  in  that  it  has  a  distinct  incubative  period,  is  highly 
contagious,  extends  along  the  mucous  tracts  it  attacks,  and  may 
secondarily  affect  the  fibrous  tissues  of  the  body  generally,  as  in 
gonorrha?al  arthritis  and  sclerotitis,  and  in  that  the  micro- 
organism, gonococcus  (Fig.  369),  found  in  the  discharges  after  culti- 
vations to  four  generations,  will  set  up  a  similar  inflammation  in 
any  mucous  membrane  to  which  it  is  ajjplied.  The  cocci  are 
arranged  in  pairs  with  the  adjacent  sides  flattened  against  each 
other  {hiscMi't-sha^je),  and  they  are  frequently  included  within 
leucjxiytes,  and  do  not  stain  by  Gram's  method,  nor  do  they  grow  on 
any  of  the  ordinary  media.  In  the  male,  gonorrhoea  usually  begins 
in  the  mucous  membrane  of  the  fossa  navicularis,  and,  if  allowed  to 
run  its  course,  extends  backwax'ds  along  the  urethra,  and  thence 
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may  spread  to  the  vesiculee  seminales,  prostate,  bladder,  and  testicle. 
In  the  female  it  usually  begins  about  the  vulva,  whence  it  may 
extend  to  the  vagina,  and  more  rarely  to  the  urethra,  bladder, 
uterus  and  Pallopian  tubes. 

Symptoms. — Gonorrhoea  is  generally  divided  into  three  stages. 
In  the  first  stage,  usually  lasting  from  a  few  days  to  a  week,  there 
is  some  itching  about  the  external  meatus  followed  by  a  yellowish- 
white  discharge.  In  the  second  or  acute  stage,  there  is  great  pain 
on  urination,  a  thick  yellowish-green  discharge,  and  redness  and 
swelling  about  the  lips  of  the  meatus.  In  the  third  or  chronic  stage, 
which,  when  prolonged,  is  known  as  gleet,  the  discharge  becomes 
thin  and  watery,  and  there  is  no  longer  pain  on  urination. 

The  treatment  Y'ciries  according  to  the  stage  of  the  disease.  Gene- 
rally it  may  be  said  that  at  the  onset  a  smart  purge  should  be 


Fig.  369.— Gonococci.  X  1000.       to  pass  water,  and  thus  irrigate 


so-called  abortive  treatment  is  often  successful.  It  consists  in  the 
use  of  astringent  injections,  and  the  internal  administration  of 
such  drugs  as  copaiva,  cubebs,  or  sandal  oil.  An  excellent  plan  is 
that  suggested  by  Mr.  Cheyne  of  passing  a  bougie  composed  of 
iodoform,  oil  of  eucalyptus,  and  oil  of  theobroma,  into  the  urethra 
after  the  patient  has  passed  water,  and  allowing  it  to  dissolve 
there,  and  subsequently  injecting  freely  with  a  lotion  of  sulpho- 
carbolate  of  zinc.  The  bougie  should  be  repeated  if  necessary.  In 
this  way  the  disease  may  often  be  cured  in  a  few  days.  In  the 
second  stage  most  surgeons  recommend  a  soothing  plan  of  treatment, 
merely  keeping  the  bowels  relaxed,  and  giving  such  medicines  as 
hyoscyamus,  bicarbonate  of  potash,  &c.  Unless,  however,  the 
inflammation  is  very  intense,  injections  of  sulpho-carbolate  or 
sulphate  of  zinc,  or  of  tannic  acid,  may  be  safely  used,  and  will 
greatly  lessen  the  duration  of  the  disease.  In  the  third  stage, 
astringent  injections,  conabined  with  the  internal  use  of  copaiva, 


given,  and  the  bowels  subsequently 
kept  slightly  relaxed  by  saline 
aperients ;  whilst,  throughout  its 
course,  stimulants  of  all  kinds  must 
be  withheld,  demulcent  drinks  freely 
taken  to  dilute  the  urine,  the  parts 
kept  scrupulously  clean,  the  testicles 
supported  in  a  suspensory  bandage, 
and  active  exercise  and  exi)osure  to 
cold  and  wet  avoided.  Attempts 
should  be  made  to  confine  the  in- 
flammation to  the  anterior  part  of 
the  urethra  by  getting  the  patient 
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his  urethra  before  any  local  ai^plica- 
tion  is  made.    In  the  first  stage  the 
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CTibebs,  or  sandal  oil,  aro  indicated.  This  stage  is  often  very 
difficult  to  cure,  and  where  one  remedy  or  injection  fails,  another 
must  be  tried.  The  passage  of  a  full-sized  bougie  is  at  times^pf 
much  service.  Spring  bougies  coated  witK  thallin  have  been  lately 
highly  recommended. 

Complications  of  gonorhiicea. — Complications  of  some  kind 
frequently  occur  during  an  acute  attack  of  gonorrhoea.  They 
may  be  conveniently  classified  according  as  they  depend  upon  : — 
A.  The  local  inJiamraaUon  of  the  urethra — 1,  balanitis  ;  2,  chordee  ; 

3,  phimosis ;  4,  paraphimosis  ;  5,  lacunar  and  perineal  abscess ; 
6,  retention  of  urine;  7,  warts;  S,  stricture;  9,  induration  of  the 
penis  (rare).  B.  The  ejytension  of  the  infiammation  along  the  genito- 
urinary mucous  rnenihrcme — 1,  prostatitis;  2,  cystitis  ;  3,  Cowperitis  ; 

4,  vesiculitis ;  5,  epididymitis ;  G,  pyelitis  and  nephritis  (very 
rare);  and  in  the  female:  7,  metritis;  8,  salpingitis;  9,  pelvic 
peritonitis  and  cellulitis.  Q.  The  extension  of  the  inflarnraation  to 
the  lymphatics  of  the  urethra — 1,  lymphangitis  ;  2,  bubo,  and  3, 
blood-poisoning.  D.  The  loccd  inoculcition  of  distcint  mucous  mem- 
hranes  tvith  the  discharge — 1,  gonorrhoeal  conjunctivitis;  2,  nasal 
catarrh  ;  and  3,  catarrhal  inflammation  of  the  rectum.  E.  The 
ahsorptixm  hy  the  hJowT-v'essels  of  the  septic  products — 1,  gonorrhoeal 
rKeuniatism  (so-called) ;  2,  gonorrhoeal  sclerotitis  ;  and,  3,  septi- 
caemia and  pyiemia.  Of  these  complications,  some  are  exceedingly 
rare,  whilst  others,  as  balanitis,  chordee,  phimosis,  paraphimosis, 
epididymitis,  bubo,  and  stricture  are  common.  Most  of  these  com- 
plications are  described  under  Diseases  of  the  Various  Organs  in 
other  parts  of  the  book.  Here  a  short  account  of  the  following- 
only  will  be  given. 

Balanitis,  or  inflammation  of  the  glans  penis,  often  occurs  in 
gonorrhoea.  The  glans  is  red  and  swollen,  of  a  bright  red  colour, 
and  often  excoriated.  Cleanliness  and  astringent  lotions  are  all 
that  is  necessary. 

Choiidee,  or  painful  erection  of  the  penis,  is  very  common  in 
gonorrhoea.  The  erected  penis  has  often  a  downward  curve,  which 
is  generally  believed  to  depend  on  the  inflammatory  products  in 
and^  around  the  urethra  preventing  the  corpus  spongiosum  from 
becoming  distended  equally  with  the  corp(jra  cavernosa.  Some, 
however,  attribute  the  chordee  to  spasm  of  the  urethral  muscles. 
It  occurs  chiefl}^  at  night-time  when  the  patient  is  warm  in  bed, 
and  greatly  disturbs  his  rest.  The  trecdment  consists  in  the  ad- 
ministration of  such  sedatives  as  potassium  bromide  or  of  camphor 
and  opium  in  the  form  of  a  pill  or  a  suppository,  and  the  local 
application  of  cold,  or  a  hot  bath  before  going  to  bed. 

Cowperitis,  or  inflammation  of  Cowper's  glands,  sometimes 
occurs,  and  then  usually  late  in  the  second  stage  of  gonorrha?a.  It 
nay  bo  known  by  the  formation  of  a  painful  swelling  on  one  or 
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both  sides  of  the  middle  line  of  the  perineum.  The  swelling,  at 
first  hard,  subsequently  becomes  soft  and  fluctuating  as  pus  forms. 
It  may  be  distinguished  from  ordinary  perineal  abscess  by  its  one- 
sided position.  Treatment. — Warmth  to  the  perineum,  and,  when 
suppuration  has  occurred,  a  free  incision. 

Lymphangitis  and  bubo. — The  inflamed  lymphatic  vessels 
appear  as  red  streaks  running  along  the  dorsum  of  the  j^enis  to 
the  inguinal  glands,  the  penis  itself,  especially  the  glans,  being 
swollen,  turgid,  and  dusky  red  in  colour.  It  may  terminate  in 
suppuration  of  the  inguinal  glands,  or  even  in  blood-poisoning. 
In  the  ordinary  gonorrhoeal  huho,  inflamed  lymphatics  are  not  as  a 
rule  visible  on  the  penis,  and  the  inflammation  which  may  occur 
both  in  and  around  the  glands  generally  terminates  without  sup- 
puration. Treatment. — Rest,  and  attention  to  the  bowels,  is  all 
that  is  usually  required.  If,  however,  suppuration  threatens,  hot 
boracic  poultices  and  fomentations  must  be  applied,  and  a  free 
incision  in  a  vertical  direction  made  as  soon  as  pus  forms.  Should 
a  sinus  remain  after  the  bubo  has  been  opened  or  burst  spon- 
taneously, it  should  be  laid  freely  open,  scraped  and  stuffed  with 
aseptic  gauze,  that  it  may  heal  from  the  bottom. 

Gonorrhoeal  arthritis  is  described  under  Diseases  of  Joints 
(p.  23(5). 

Stricture  of  the  Urethra. 

True,  or  organic  stricture  of  the  urethra  is  a  cicatricial 
narrowing  of  the  canal  at  one  or  more  spots  due  to  disease,  injury, 
or  congenital  defect.  A  temporary  narrowing  of  the  urethra  may 
also  occur  from  spasm  of  the  muscular  tissue  surrounding  it,  or 
from  congestion  of  its  lining  membrane,  conditions  to  which  the 
terms  spasmodic  and  congestive  stricture  are  sometimes  applied.. 
Such,  however,  seldom  occur  without  the  co-existence  of  organic 
stricture.  Obstruction  of  the  urethra  by  a  calculus,  an  enlarged 
prostate,  or  by  pressure  from  without,  as  from  an  abscess  or 
fractured  pelvic  bone,  should  not  be  spoken  of  as  stricture. 

Cause  and  formation  of  stricture. — A  stricture  is  generally  the 
result^qf  chi^onic  inflammation,  such  as  a  neglected  gonorrhipa  or 
gleet,  or  more  rarely,  a  simple  urethritis  in  a  gouty  subject.  In 
such  cases  the  mucous  and  sub-mucous  tissue  become  infiltrated 
with  inflammatory  j)roducts,  which  are  ultimately  organized  into 
fibrous  tissue ;  and  this  again  slowly  contracts,  narrowing  the 
canal.  More  rarely  a  stricture  may  be  caused  by  the  contraction 
of  a  cicatrix  following  laceration  or  ru23ture  of  the  urethra, 
produced  by  injury  inflicted  either  from  within,  by  the  careless 
passage  of  instruments  or  the  use  of  too  strong  injections,  or  from 
without,  by  kicks,  falls,  &c.,  on  the  perineum.  Occasionally  it  may 
be  due  to  the  contraction  of  the  cicatrix  following  a  urethral 
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chancre.  In  some  instances  no  cause  can  be  ascribed.  A  few 
cases  are  congenital. 

Varieties. — Organic  strictures  have  been  divided  (1)  according  to 
their  cause,  into  idiopath  ic  and  traumatic ;  (2)  according  to  their 
anatomical  appearances,  into  linear,  annular,  irregular  or  tortuous, 
bridle  ot  pack-thread,  and  tunnelled,  terms  which  sufficiently  explain 
themselves ;  (3)  according  to  whether  an  instrument  can  or  cannot 
be  passed,  into  |;tTmra?>/e  and  impermeable ;  (4)  according  to  their 
behaviour,  into  simple,  sensitive, 
or  irritable,  and  contractile  or 
recurring  ;  and  (5)  according  to 
their  structure,  into  ,^]yr(LUSj 
elastic,  and  cartilaginous. 

Situation.  — -  Stricture  may 
occur  in  any  part  of  the  urethra 
save  the  prostatic.  It  is  gene- 
rally said  to  be  most  common 
in  the  bulbous  part  of  the 
spongy  portion,  but  Otis  and 
others  maintain  that  it  is  most 
often  found  in  the  anterior  part 
of  the  urethra,  and  that  what 
have  been  considered  deep 
strictures  are  only  sj^asmodic 
conditions  consequent  upon  the 
reflex  irritation  of  the  true 
stricture  in  front.  In  the  penile 
portion  of  the  urethra,  strictures 
are  usually  multiple. 

llesulfs.—'WhQw  a  stricture, 
or  indeed  any  mechanical  ob- 
struction to  the  free  flow  of 

urine  from  the  bladder,  such  ^m.  370.— The  effects  of  obstruction  to 
as  a  long  ]3repuce,  an  enlarged      the  outflow  of  urine  from  the  bladder 
prostate,  a  narrow  meatus,  &c.,       on  the  urinary  apparatus, 
has  existed  some  time,  serious 

structural  changes  (Fig.  370)  occur  in  the  urinaiy  apparatus  on  the 
proximal  side  of  the  lesion,  i.e.,  in  1,  the  urethra  behind  the 
stricture ;  2,  the  bladder ;  3,  the  ureters ;  and  4,  the  kidneys. 
Thus 

1.  The  urethra,  behind  the  stricture  becomes  dilated,  and  ulcera- 
tion may  occur  leading  to  perforation,  urinary  abscess  and  fistula  ; 
or  rupture  may  take  place  suddenly  during  straining,  and  be 
followed  by  extravasation  of  urine. 

2.  The  bladder,  in  consequence  of  its  efforts  to  expel  the  urine, 
becomes  thickened  from  hypertrophy  of  its  muscular  coat.  The 
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mucous  membrane  may  become  inflamed  and  thickened  ;  or  owing 
to  the  pressure  of  the  urine  may  be  protruded  through  the  muscular 
fasciculi,  forming  sacculi,  in  which  stale  urine  may  collect  or  a 
calculus  form. 

3.  The  ureters  become  dilated,  their  muscular  coats  hypertrophied, 
and  their  lining  membrane  sometimes  inflamed. 

4.  The  hidneys  become  disorganised,  in  part  from  the  backward 
pressure  of  the  retained  urine  and  in  part  from  the  spread  of 
inflammation  from  the  bladder  up  the  ureter  to  the  pelvis.  See 
Diseases  of  Kidneys,  p.  687. 

Symptoms. — A  gleety  discharge,  increased  frecjuency  of  micturi- 
tion, and  perhaps,  some  pain  in  the  act,  twisting  or  forking  of  the 
stream,  or  the  escape  of  a  few  drops  of  uiine  after  the  stream  has 
ceased  are  early  signs  of  stricture.  Then  the  stream  gets  gradually 
smaller,  and  is  passed  with  increasing  ditficulty  and  straining,  till 
finally  the  urine  may  only  be  voided  drop  by  drop,  or  complete 
retention  may  set  in.  In  some  instances  an  attack  of  retention  is 
the  first  sign  of  the  disease.  In  neglected  cases  the  straining  may 
l^roduce  piles  or  prolapse  of  the  rectum  ;  or  cystitis  ma}^  be  set  up 
and  the  urino  become  ammoniacal  and  turbid  from  the  presence  of 
pus  and  mucus  ;  or  the  bladder  may  become  over-distended,  and  the 
urine  dribble  involuntarily  away.  This  condition  of  overflow 
should  bo  carefully  distinguished  from  incontinence  (see  p.  721). 
At  first  there  are  usually  no  constitutional  sym2)toms  ;  but  as  the 
obstruction  begins  to  tell  on  the  bladder  and  kidneys,  dyspeptic 
troul)les  are  developed ;  the  patient  loses  weight,  his  countenance 
becomes  anxious,  he  suffers  from  chilliness  and  occasional  rigors, 
from  pain  in  the  loins,  and  later,  from  feverish  attacks  and  im- 
mistakable  signs  of  kidney  mischief.  Thus  a  stricture  which^ in 
itself,  if  kept  properly  dilated,  is  not  a  serious  disease,  becomes  &o 
when  neglected  and  chi'onic  bladder  and  kidney  trouble  are  allowed 
to  be  set  up.  It  may  then  end  fatally  from  an  intercurrent  attack 
of  acute  cystitis  or  nephritis,  or  from  extravasation  of  urine  and 
its  consequences  occurring  during  an  attack  of  retention. 

A  diagnosis  can  only  be  made  with  certainty  by  examining  the 
urethra  with  instruments.  First  take  a  No.  8  or  9  black  bougie  or 
catheter  and  if  this  passes  easily  try  successively  larger  sizes  till 
the  obstruction  is  met  with.  If,  on  the  other  hand,  it  will  not  pass, 
try  a  smaller  bougie  till  one  is  found  that  will  go  into  the  bladder. 
If  the  obstruction  to  the  j^assage  of  the  bougie  is  met  with  within 
six  inches  of  the  meatus,  a  stricture  exists  ;  but  if  it  is  further  than 
this  the  case  is  one  of  enlarged  prostate.  Do  not  mistake  the 
catching  of  the  end  of  the  bougie  in  a  lacuna  or  at  the  triangular 
ligament,  or  the  spasm  that  may  be  present  on  the  first  trial,  for  a 
stricture.  Having  discovered  the  stricture,  measure  the  distance 
from  the  meatus  on  the  catheter  or  bougie.    Next  pass  a  bulbous 
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stem  (Fig.  371)  through  the  stricture,  and  then  withdraw  it,  noting 
on  the  stem  where  the  bulb  is  caught  in  the  act  of  withdrawal. 
This,  when  compared  with  the  distance  noted  on  the  catheter,  will 
indicate  the  length  of  the  stricture.  In  the  same  way  the  existence 
of  other  strictures  can  be  discovered.  The  calibre  of  the  stricture 
may  be  measured  by  Otis'  urethrometer  (Fig.  372). 

The  method  of  passing  a  bougie  or  catheter  can  be  much  better 
learnt  by  five  minutes'  practice  than  by  any  written  instruc- 
tions. Here  only  the  general  rules  for  passing  such  will  be  given. 
1.  Carefully  examine  the  instrument  to  see  that  it  is  quite  clean. 


Fig.  371. — ]3ulbous  stem. 


i:>erfectly  smooth,  not  defective  in  any  part,  and,  in  the  case  of  a 
catheter,  that  it  is  pervious,  in  order  to  avoid  i-ospectively  the 
dangers  of  septic  infection,  laceration  of  the  urethral  mucous  mem- 
brane, the  breaking  off  of  the  end  of  the  catheter  in  the  stricture, 
and  the  annoyance  of  finding  that  when  the  catheter  has  been 
passed  it  is  choked  and  urine  will  not  flow  through  it.  2.  Warm 
and  oil  the  instrument ;  a  cold  catheter  is  unpleasant  to  the  patient, 
and  tends  to  jn^oduce  spasm ;  an  unoiled  catheter  does  not  glide 
easily  along  the  urethra.  3.  Place  the  patient  in  the  recumbent 
position  if  instrumentation  is  to  be  practised  for  the  first  time,  lest 
faintness  be  produced.    In  old-standing  cases,  where  the  urethra  is 


Fig.  372. — Otis'  urethrometer. 


callous,  the  patient  may  stand  with  his  back  against  a  wall.    4.  Pass 
the  instrument  with  the  greatest  gentleness  and  use  no  force. 

The  dijjienlties  that  may  he  met  urith  in  peissiyig  an  instrument  are  : 
1.  The  point  may  catch  in  a  lacuna  or  fold  of  mucous  membrane. 
This  is  best  avoided  by  keeping  the  point  at  first  on  the  floor  of  the 
urethra.    2.  It  may  hitch  where  the  urethra  j^asses  through  the 
triangular  ligament.    Should  it  do  so,  withdraw  it  a  little,  and 
direct  the  j^oint  against  the  roof  of  the  urethra.    3.  It  may  enter 
a  false  passage.    This  may  be  known  to  have  occurred  (a)  by  the  \ 
handle  being  deflected  from  the  middle  line,  {b)  by  the  catheter  | 
being  felt  to  be  out  of  the  right  passage  by  the  finger  in  the  j 
rectum,  (r)  by  free  bleeding  if  the  false  passage  is  recent,  (d)  by  | 
no  urine  escaping,  (e)  by  the  point  not  moving  freely  as  it  docs 
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when  in  the  bladder.  The  formation  of  a  false  passage  may  be 
prevented  by  using  no  force ;  and  entering  an  old  one  may  be 
avoided  by  using  a  silver  catheter  and  directing  its  point  along  the 
wall  of  the  urethra  opposite  to  that  in  which  the  opening  into  the 
false  passage  is  situated. 

The  local  and  constitutional  effects  that  occasionally  folloiu  the 
introduction  of  instruments. — Among  the  local  effects  may  be  men- 
tioned— 1,  haemorrhage;  2,  false  passage;  3,  abscess;  4,  extrava- 
sation of  urine,  and  5,  inflammation  of  the  prostate,  testicle,  or 
bladder.  Among  the  constitutional  eff'ects — 1,  syncope;  2,  rigors; 
3,  urethral  fever  ;  4,  suppression  of  urine  ;  and  5,  pysemia.  Local 
effects — 1,  HiBmorrhage  may  be  due  to  laceration  of  the  mucous 
membrane  of  the  urethra  by  the  careless  passage  of  the  instru- 
ment, or  to  congestion  of  the  urethra  in  the  neighbourhood  of  the 
stricture  ;  in  either  of  these  cases  the  blood  may  flow  on  the 
removal  of  the  catheter,  the  point  of  which,  moreover,  will  be 
blood-stained.  Haemorrhage,  however,  may  come  from  the  kidney 
consequent  upon  reflex  congestion  due  to  the  irritation  of  the  neck 
of  the  bladder  by  the  catheter.  The  blood  will  then  only  appear 
in  the  urine  after  some  time  has  elapsed  (see  Hctmaturia,  p.  722). 
2.  A  false  passage  may  be  produced  by  using  too  much  force,  or 
by  applying  force  in  the  wrong  direction.  It  is  known  to  have 
been  made,  by  the  catheter  being  felt  to  slip  suddenly  onwards,  by 
the  handle  deviating  from  the  middle  line,  by  the  point  being  felt 
out  of  the  urethra  by  the  finger  in  the  rectum,  and  by  the  patient 
comj)laining  of  severe  pain.  The  catheter  should  be  at  once  with- 
drawn and  not  passed  again  for  a  week  or  more  to  allow  the  wound 
to  heal.  3.  Abscess;  4,  extravasation  of  urine;  and  5,  inflamma- 
tion of  the  prostate,  testicle,  and  bladder  require  no  comment  here. 
Genercd  eff'ects. — 1.  Syncope  occasionally  occurs  on  the  first  passage 
of  a  catheter.  It  is  best  avoided  by  passing  the  instrument  with 
the  patient  in  the  recumbent  j^osture.  2.  The  rigors  which  some- 
times follow  the  first  introduction  of  an  instrument  appear  to 
depend  upon  some  nervous  shock,  and  may  occur  where  all  gentle- 
ness has  been  em23loyed  and  no  local  injury  whatever  has  been 
inflicted.  3.  Urethral  fever  is  most  frequent  in  old  people,  and 
may  supervene  within  a  day  or  two  of  the  first  catheterization.  It 
begins  with  rigors  followed  by  high  fever,  and  usually  terminates 
in  a  few  days  with  profuse  sweating.  Occasionally,  however,  it 
may  end  fatally,  in  which  case  there  is  nearly  always  some  chronic 
kidney  disease  discovered  at  the  autopsy.  Sir  Andrew  Clark  has 
called  attention  to  the  possible  occurrence  of  death  after  the 
passage  of  an  instrument  in  old  men  without  any  kidney  or  bladder 
trouble  to  account  for  it.  4.  Where  suppression  of  urine  has  been 
observed  there  has  always  been  some  pre-existing  kidney  mischief. 
0.  Pysemia  is  rare,  but  has  occasionally  been  noted. 
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The  treatment  of  organic  stricture  resolves  itself  into  restoring 
the  patency  of  the  urethra  by  causing  the  absorption  and  destruc- 
tion of  the  inflammatory  or  cicatricial  material  producing  the 
obstruction,  and  subsequently  preventing  recontraction.  The 
methods  employed  for  restoring  the  patency  of  the  urethra  are  : 
1.  Slojv  dilatation.  2.  Rapid  dilatation.  3.  ForeihJe  dilatation 
or  spUtting.  4.  Division  of  the  stridtire  from  ivitltin  (internal 
urethrotomy).  5.  Division  of  the  stricture  from  ivithoid  (external 
urethrotomy).  6.  Destruction  of  the  stricture  by  caustics.  7.  EIcc- 
trolysis.  Treatment  by  caustics  may  be  said  to  have  now  become 
obsolete,  and  will  not  bo  further  referred  to.  Of  the  other  methods 
slow  dilatation  is  no  doubt  the  simj^lest  and  safest,  and  is  the  one 
that  in  the  large  majority  of  cases  should  be  used.  AVhere,  how- 
ever, time  is  an  object,  or  the  stricture  cannot  be  dilated  by  the 
slow  method  beyond  the  size  of  a  No.  4  or  5  catheter,  or  severe 
;  constitutional  or  local  symptoms  are  set  up  on  each  occasion  that  a 
catheter  is  passed,  rapid  dilatation  may  be  tried.  Where  again  the 
'  continual  2:)resence  of  a  catheter  in  the  urethra  cannot  be  borne  on 
account  of  the  local  irritation  which  it  causes,  or  the  stricture  is 
resilient  and  rapidly  recontracts  after  it  has  been  fully  dilated, 
internal  urethrotomy  may  be  i^ractised,  especially  if  the  stricture  is 
in  the  penile  jiortion  of  the  urethra.  Further,  when  the  stricture  is 
of  cartilaginous  consistency,  and  will  not  yield  to  dilatation,  or  the 
perineum,  in  addition,  is  riddled  with  sinuses,  external  urethrotomj^ 
by  8ynie\s  or  Wheelhouse's  method  may  be  performed.  Lastly, 
when,  after  persistent  attempts,  it  is  found  that  an  instrument 
icannot  be  passed  through  the  stricture,  external  urethrotomy  by 
Wheelhouse's  method  may  be  undertaken.  When  the  symj^toms 
are  urgent,  as  from  retention  or  extravasation  of  urine,  other 
measures  may  be  required.  See  Reterdion  and  Extravascdion  of 
Urine  (pp.  744  and  746).  Forcible  dilatation  or  splitting  and  elec- 
trolysis do  not  commend  themselves  to  my  judgment,  and  should 
not  in  my  opinion  be  employed. 

If  a  catheter  will  not  pass  on  the  first  attempt  it  must  not  at 
)nce  be  assumed  that  the  stricture  is  impervious,  as  it  may  yield 
)n  a  future  occasion ;  but  gentle  and  persevering  attempts  with 
ine  catgut  bougies,  filiform  bougies,  French  silk  bougies,  or 
vhalebone  bougies,  should  be  made.  The  patient,  j^re- supposing 
here  is  no  retention,  may  be  asked  to  pass  water,  and  whilst  the 
nine  is  flowing,  and  the  stricture  is  in  conse(j[uence  dilated  by  the 
tream,  a  bougie  one  or  two  sizes  smaller  than  the  stream  may 
ometimes  be  slipped  in.  If  the  point  of  a  catheter  is  firmly 
jrasped,  indicating  that  it  is  in  the  mouth  of  the  stricture,  gentle 
'ressure  may  then  be  used  to  push  it  onwards.  If  in  any  of  these 
^ays  a  fine  bougie  can  be  got  in  it  should  not  be  removed  till  the 
atient  is  compelled  to  pass  water,  when  a  small  catheter  may  be 
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subsequently  substituted  for  it,  or  a  railway  catbeter  slid  over  tbe 
bougie  before  the  latter  is  removed.  If  after  persevering  attempts, 
even  with  the  patient  under  the  influence  of  chloroform,  success 
is  not  attained,  the  patient  should  be  prepared  for  a  further  trial 
by  rest  in  bed  for  a  week  or  so,  daily  hot  baths,  purgatives,  and 
the  administration  of  opium.  These  means  having  failed,  a  cutting 
operation,  of  which  Wheelhouse's  is,  in  my  opinion,  the  best,  must 
be  performed. 

Slow  or  intermittent  dilatation  is  the  simplest  and  safest 
method  of  treatment,  and  does  not  usually  necessitate  the  j^atient 
leaving  his  ordinary  employment.  The  various  catheters  and 
bougies  employed  are  so  well  known  as  hardly  to  require  descrip- 
tion here.  All  that  need  be  said  is  that  the  soft,  flexible,  black 
French  bougie,  with  a  bulbous  end,  is  now  as  a  rule  generally 
preferred  to  a  metal  or  gum- elastic  instrument.  A  bougie  or 
catheter  should  be  passed  once  or  twice  a  week,  beginning  with  the 
largest  instrument  that  can  be  introduced  without  using  force.  On 
the  next  occasion  the  same  instrument  should  be  again  passed  and 
at  once  withdrawn,  and  the  next  size  substituted  for  it,  and  allowed 
to  remain  for  a  few  minutes.  In  this  way  the  urethra  is  gradually 
dilated  to  its  full  size.  Formerly  it  was  not  thought  necessary  to 
pass  a  larger  instrument  than  No.  12,  English  scale  ;  now,  however, 
few  surgeons  are  satisfied  till  the  dilatation  has  been  carried  to  the 
size  of  No.  14.  To  prevent  recontraction  the  patient  should  be 
taught  to  2^ass  a  catheter  for  himself,  and  instructed  to  do  so  at 
first  once  a  week,  then  every  month  or  six  weeks,  and  subsequently 
two  or  three  times  a  year,  according  to  the  tendency  the  stricture 
may  show  to  recontract. 

Eapid  or  continuous  dilatation  is  very  useful:  1,  when  time 
is  an  object;  2,  when  much  difficulty  has  attended  the  introduction 
of  an  instrument  owing  to  the  tightness  of  the  stricture  or  presence 
of  a  false  passage ;  3,  when  the  passage  of  an  instrument  causes 
great  pain,  irritation,  hsematuria,  or  rigors ;  4,  when  gradual  dila- 
tation has  failed.  It  consists  in  t^ing  in  a  silver  catheter^  for 
twenty  to  forty-eight  hours,  and,  on  removing  it,  tying  in  a  size 
or  two  larger,  and  so  on  till  the  urethra  is  fully  dilated.  The 
instrument  should  not  fit  the  stricture  too  tightly,  and  its  end 
should  not  project  far  into  the  bladder.  It  is  better,  as  soon  as  the 
stricture  begins  to  yield,  to  substitute  a  gum-elastic  for  a  metal 
instrument.  This  method  necessitates  confinement  to  the  couch  or 
bed  for  ten  days  or  a  fortnight,  and  is  not  unattended  with  risk. 
It  frequentl}^  causes  great  pain ;  and  rigors,  fever,  urethritis, 
cystitis,  epididymitis,  and  ulceration  of  the  bladder  from  the  irrita- 
tion of  the  point  of  the  catheter,  may  be  induced  by  it.  If  the 
catheter  merely  causes  23ain,  opium  may  be  given,  or  the  urethra 
be  injected  with  a  solution  of  cocaine  ;  whilst  if  it  produces  rigors, 
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fever,  cystitis,  &c.,  it  must  be  removed.  It  is  generally  believed 
that  the  mere  presence  of  a  catheter  in  the  stricture  causes  the 
absorption  of  the  inflammatory  material  in  the  submucous  tissue, 
and  that  this  result  is  not  effected  by  mechanical  stretching,  since 
a  catheter  that  does  not  fit  the  stricture  tightly  answers  better  than 
one  that  does,  and  causes  less  irritation.  The  method  of  tying  in  a 
catheter  will  be  learnt  by  every  student  whilst  dressing. 

Forcible  dilatation,  splitting  or  rupture  {HolVs  operation) 
is  done  by  passing  through  the  stricture  an  instrument  consisting 
of  two  parallel  blades  with  a  central  stem  fixed  between  them,  and 
then  over  this  stem  forcing  a  tube  the  size  of  the  urethra,  thus 
separating  the  blades  and  splitting  or  rupturing  the  strictiu^e.  The 
operation  is  not  unattended  with  danger,  and  is  more  liable  to  be 
followed  by  an  early  relapse  than  either  rapid  dilatation  or  internal 
urethrotomy.  Indeed  internal  urethrotomy  has  now  to  a  great 
extent  taken  its  place  in  the  treatment  of  linear,  contractile,  and 
penile  strictures  (the  strictures  to  which  splitting  was  said  to  be 
especially  adapted),  since  the  cicatrix  following  laceration  of  the 
tissues  is  much  more  prone  to  _contract  than  that  following  a  clean 

Cllt. 

Internal  urethrotomy,  or  division  of  the  stricture  from  within 
the  urethra,  should  only  be  undertaken  when  the  simpler  and  safer 
method  of  treatment  by  dilatation  has  failed.  It  consists  in  making 
a  clean  longitudinal  cut,  with  a  guarded  knife,  completely  through 
the  stricture,  and  subsequently  in  keeping  the  edges  of  the  wound 
apart  by  the  passage  of  a  full- sized  bougie  till  the  ovoid  gap  thus 
left  has  been  filled  with  new  tissue — the  cicatricial  splice  of  the 
American  surgeons.  The  cicatrix  following  a  clean  cut  shows 
much  less  tendency  to  contract  than  a  cicatrix  following  a  laceration 
or  rupture  ;  hence  the  superiority  of  internal  urethrotomy  over  the 
method  of  splitting  or  rupture.  The  cases  in  which  it  is  advocated 
are  :  1 .  Intractable  strictures  that  cannot  be  dilated  beyond  the 
sjzfi  of  a  No.  5  or  6  catheter.  2.  S^jictures  which  rapidly  re  con- 
tract after  dilating  instruments  are  discontinued.  3.  Cases  in  which 
the  passage  of  instruments  is  constantly  followed  by  retention  of 
urine,  hsematuria,  rigors,  urethral  fever,  or  other  constitutional 
symjDtoms.  But  it  is  very  questionable  if  external  urethrotomy 
is  not  the  better  operation  for  these  last  conditions.  Internal 
urethrotomy  is  esjDecially  applicable  to  strictures  within  three  or 
four  inches  of  the  meatus.  Ancesthesia  of  the  urethra  should  be 
induced  by  injection  with  a  20  per  cent,  solution  of  cocaine.  The 
operation  may  be  done  by  cutting — 1.  From  before  backwards  ; 
and  2.  From  behind  forwards.  The  latter  method  requires  that 
the  stricture  should  be  dilated  up  to  the  size  of  a  No.  4  or  5 
catheter  to  enable  the  sheathed  blade  of  the  instrument  to  be 
passed  through  it;  the  former  can  be  done  if  the  strictui'e  will 
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adiTiit  a  No.  2  catheter.  There  are  many  ways  of  performing  both 
methods.    The  following  appear  to  be  the  best : — 

1.  Internal  division  of  the  stricture  from  before  backwards. — If 
the  stricture  is  sufficiently  near  the  meatus  it  may  be  simply 
divided  by  a  straight  blunt-pointed  bistoury;  otherwise  Xg£y-ai'ft»'s 
urethi'otome  (Fig.  373),  which  is  a  modification  of  Maisonneuve's, 
or  Berkley  Hill's  instrument  should  be  used.  Tee  van's  consists  of 
a  slender  staff  A  with  an  open  slot  running  along  it  to  within  two 
inches  of  its  end.  Within  this  staff  is  fitted  a  stylet  b.  The  slender 
olivary  bougie  c  is  first  wriggled  through  the  stricture  into  the 
bladder ;  the  staff  A  is  then  screwed  on  to  the  bougie  and  made  to 
follow  it,  the  bougie  coiling  up  in  the  bladder.  When  the  stylet 
is  withdrawn  the  urine  will  escape  if  the  instrument  has  passed 
into  the  bladder  and  not  into  a  false  passage.  The  knife  D,  covered 
by  the  sheath  e,  is  then  placed  inside  the  slot,  and  the  stem  of  the 
sheathed  knife  is  pushed  down  to  the  stricture.    The  knife  is  next 
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Fig.  373. — Teevan's  urethrotome,    a,  staff  ;  b,  b,  stylets  ; 
c,  olivary  bougie  ;  d,  knife  ;  e,  knife- sheath. 

protruded  to  half  an  inch,  and  then  withdrawn  in  its  sheath,  which 
is  pushed  forward  to  see  if  the  stricture  is  completely  divided.  If 
it  be  not,  the  process  is  repeated.  Teevan  divided  the  roof  of  ijie 
urethra  to  avoid  the  bulb,  and  the  consequent  danger  of  haemor- 
rhage from  that  structure.  As  soon  as  the  canal  was  free  from  one 
end  to  the  other  he  passed  a  full-sized  silver  catheter  to  prove 
that  the  calibre  of  the  urethra  had  been  restored,  and  completely 
emptied  the  bladder.  He  advised  that  a  catheter  should  not  be  left 
in,  and  no  instrument  passed  for  four  days. 

2.  Internal  di vision  of  the  stricture  from  behind  forwards. — {a.) 
Sir  Henry  Thompson  uses  a  modification  of  Civiale's  urethrotome 
(Fig.  374).  He  first  dilates  the  stricture  to  the  size  of  No.  4  or  5 
bougie  ;  then  passes  the  bulb  of  the  urethrotome,  which  contains 
the  guarded  knife,  about  a  third  of  an  inch  beyond  the  stricture ; 
protrudes  the  knife  by  a  suitable  arrangement  in  the  handle,  and 
draws  it  firmly  towards  the  meatus  for  about  an  inch  and  a  half, 
dividing  the  stricture  alon^  the  floor  of  the  urethra,  and  a  little  of 
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the  healthy  mucous  membrane  at  each  end  of  it.  He  then  passes 
a  No.  14  or  16  bougie,  and  if  this  is  felt  to  bo  held  at  any  point, 
re-introduces  the  urethrotome,  and  divides  what  remains  of  the 
stricture.  A  No.  12  gum-elastic  catheter  is  then  tied  in  for  twenty- 
four  to  forty-eight  hours,  [h.)  Dr.  Otis  uses  what  he  calls  a 
dilating  urethrotome  (Fig.  375).  It  is  introduced  beyond  the 
stricture,  the  screw  at  the  handle  is  turned,  dilating  the  instrument 
up  to  a  millimetre  or  two  beyond  the  normal  calibre  of  the  stricture 
in  order  to  make  the  latter  completely  salient.  Then  the  blade  is 
drawn  through  the  stricture,  dividing  it  from  behind  forwards. 


Fig.  374. — Thompson's  modification  of  Oiviale's  urethrotome. 


Otis  claims  that  when  the  stricture  has  been  completely  divided, 
re- contraction  does  not  occur.  This,  however,  would  appear  to  be 
contrary  to  the  experience  of  surgeons  generally,  the  stricture 
retui^ning  (though  less  rapidly),  as  jt  does  after  all  methods  of 
treatment,  if  a  bougie  is  not  occasionally  passed, 
^or"  strictures  in  front  of  the  scrotum,  internal  urethrotomy  is  a 
very  successful  operation ;  but  in  deeper  situations  it  has  been 
followed  by  abscess,  severe  hjBmorrhage,  extravasation  of  urine, 
cystitis,  nephritis,  and  pytemia.  It  would  apjDcar  to  be  attended 
with  a  mortality  ranging  from  1  to  3  per  cent. 

External  urethrotomy,  or  opening  the  urethra  from  the 


Fig.  375. — Otis'  uretlirotome. 


perineum,  may  be  required  for  two  distinct  conditions.  1.  For 
certain  strictures  which,  though  pervious  to  instruments,  are  of 
an  intractable  nature.  Here  the  operation  known  as  Sonne's  should 
be  done.  2.  For  strictures  through  which,  even  after  the  utmost 
perseverance,  an  instrument  cannot  be  passed.  In  these  cases  the 
stricture  may  be  divided  by  Wheelhouse's  modification  of  the  old 
method  of  perineal  section;  "or  the  urethra  may  be  opened  by 
Cock's  method,  i.e.,  behind  the  stricture  at  the  apex  of  the  jirostate, 
ancnhe  stricture  left  undivided  in  the  hope  that,  relieved  from  the 
pressure  and  irritation  of  the  urine,  it  may  become  pervious  to 
instruments. 
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Byme^s  metJiod  of  external  urethrotomy  or  perineal  section. — Syme 
advises  this  operation  for — 1,  irritable,  and  2,  contractile  strictures 
"that  are  indomitable  by  the  ordinary  means  of  treatment."  For 
such,  however,  internal  urethrotomy  is  now  generally  preferred, 
and  Syme's  operation  reserved  for  3,  indurated  and  cartilaginous 
strictures,  complicated  by  intractable  perineal  fistula9  where  dilata- 
tion has  failed.  Introduce  Syme's  shouldered  staff  (Fig.  376)  so 
that  the  slender  part  passes  through  the  stricture  into  the  bladder, 
and  the  shoulder  of  the  thicker  part  rests  against  the  face  of  the 
stricture.  Place  the  patient  in  the  lithotomy  position,  and  make 
an  incision  one  inch  and  a  quarter  long,  through,  the  middle,  line  x>f 
the  perineum,  over  the  stricture.  Having  felt  the  staff  distinctly 
in  the  wound,  take  it  in  the  left  hand,  "and  guarding  the  knife 
with  the  right  forefinger,  insert  its  point  into  the  groove  on  the 
bladder  side  of  the  stricture,  and  divide  the  stricture  from  behind 
forward.  When  completely  divided,  the  thicker  part  of  the  staff 
can  be  pushed  on  into  the  bladder."  A  full- sized  catheter  should 
be  tied  in  for  twenty-four  hours.  The  difficulties  attending  Syme's 
operation  are — 1,  to  be  sure  that  the  staff  is  in  the  bladder,  and 


Fig.  376.— Syme's  staff. 


not  in  a  false  passage  ;  and  2,  to  pass  a  catheter  afterwards.  These 
are  obviated  by  the  modification  suggested  by  Teevan.  He  advises 
a  catheter- staff  with  a  groove  on  its  convexity,  along  which  the 
knife  can  be  run  to  divide  the  stricture.  When  introduced,  it  is 
known  to  be  in  the  bladder  by  the  escape  of  urine  on  removing  the 
stylet.  A  bougie  is  then  screwed  on  to  its  end,  and  a  gum-elastic 
railway  catheter  is  passed  over  the  bougie  and  staff  till  arrested  by 
the  stricture,  and  is  there  fixed  by  a  screw.  When  the  stricture  is 
thought  to  be  divided,  the  catheter  is  advanced  over  the  stafi; 
and  if  all  is  divided,  will  pass  on  into  the  bladder.  The  catheter- 
staff  can  now  be  withdrawn,  and  the  catheter,  if  desired,  left  in  the 
bladder.  Syme's  operation  is  very  useful,  but  like  other  methods, 
is  liable  to  be  followed  by  re- contraction  if  a  bougie  is  not  occasion- 
ally passed. 

Perineal  section  must  not  be  confounded  with  Syme's  operation, 
to  which  this  term  is  sometimes  applied.  The  older  operations  of 
perineal  section  were  performed  by  cutting  into  the  urethra  either 
in  front  of  or  behind  the  stricture,  and  then  trying  to  divide  the 
stricture  without  a  guide.  They  were  the  most  difficult  operations 
in  surgery.    The  stricture  was  often  missed  altogether  and  an 
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ineision  made  by  its  side,  and  the  greatest  difficulty  was  experienced 
in  finding  the  proximal  end  of  the  urethra.  Indeed,  after  a  long 
search  the  surgeon  had  often  the  mortification  of  having  to  send 
the  patient  back  to  bed  without  having  succeeded  in  reaching  the 
bladder.  These  difficulties  have  to  a  great  extent  been  overcome 
by  Mr.  Wheelhouse,  who,  instead  of  cutting  down  upon  the  end 
of  the  staW  on  the  face  of  the  stricture,  opens  the  urethra  half  an 
inch  in  front  of  it,  and  j)asses  a  director  through  the  ojDening  thus 
made  in  the  urethra  into  the  stricture  and  divides  the  latter. 
'~niieelh ousels  modification  of  perineal  section. — Pass  Wheelhouse's 


Fju.  377.— Wheelhouse's  staff. 


Fig.  378. — Wheelhouse's  method  of  opening  urethra. 
(Bryant's  Surgery.) 

staff  (Fig.  377),  with  the  groove  downwards,  to  the  stricture. 
Place  the  j^atient  in  the  lithotomy  position  with  the  pelvis  raised 
so  that  light  may  fall  into  the  wound.  Make  an  incision  in  the 
middle  line  of  the  perineum,  and  o£en  the  urethra  on  the  groove 
(not  on  the  point  of  the  staff),,  so  as  to  %q  half  an  inch  in  front  oii]xQ 
stricture.  Seize  the  edges  of  the  healthy  urethra  on  each  side  by 
artery  forceps,  and  hold  them  apart.  Withdraw  the  staff  a  little, 
turn  it  so  that  the  groove  looks  towards  the  pubos,  and  catch  up 
the  upper  angle  of  the  opened  urethra  by  the  hooked  end.  The 
urethra  is  thus  held  open  at  three  i:)oints  (Fig.  378).  Search  for 
tEe  stricture,  and  pass  a  slender  probe-pointed  dii-ector  through 
it  into  the  bladder.    Divide  the  stricture  with  a  probe-pointed 
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bistoury  run  along  the  groove  in  the  director.  Pass  the  point  of 
the  probe-gorget  (Fig.  379)  along  the  groove  of  the  director 
towards  the  bladder,  dilating  the  divided  stricture.  Introduce  a 
gum-elastic  catheter  from  the  meatus  into  the  wound,  and  guide  it 
by  the  gorget  into  the  bladder.  Withdraw  the  gorget,  and  r;etayi 
the  catheter  in  the  urethra  for  three  or  four  days.  The  catheter 
should  allow  a  catgut  bougie  to  pass  through  it  to  act  as  a  guide 
when  it  has  to  be  changed. 

Cock's  operation  of  perineal  section,  or  taj2HES^t]^§^4.il'^ted^ 
at  the  apex  of  the  prostate  "  unassisted  Ibyaguide  sta^^  Hecure 
tnc  ])iiti('ut  in  the  lithotomy  2wsitioii.  l*ass  the  left  forefinger  into 
the  rectum,  and  jjlace  its  point  on  the  apex  of  the  prostate.  Plunge 
a  double-edged  scalpel  (Cock's  knife),  or,  if  preferred,  a  blunt- 
backed  knife,  boldly  into  the  median  line  of  the  perineum,  and 
carry  it  towards  the  tip  of  the  finger  in  the  rectum.  Enlarge  the 
incision  by  an  upward  and  downward  movement  of  the  knife,  but 


Fig.  379. — Wli  eel  house's  probe-gorget. 


do  not  withdraw  it.  When  the  point  is  felt  near  the  tip  of  the 
finger,  j)ress  it  onwards  into  the  urethra.  Withdraw  the  knife,  keep 
the  finger  in  the  rectum,  and  guide  a  probe-pointed  director  into 
the  bladder.  Withdraw  the  finger  from^  the  rectum,  and  pass  a 
cannula  along  the  director  into  the  bladder,  and  tie  it  in  for  a  few 
days.  This  appears  to  be  a  good  operation  for  impervious  stricture 
with  fistuhe  and  much  induration  of  the  perineum,  and  is  held 
in  considerable  favour  by  some  of  the  Guy's  surgeons.  For 
such  strictures,  however,  Wheelhouse's  oj^eration  is  more  generally 
performed. 

Electrolysis  consists  in  passing  a  catheter-electrode  down  to 
the  face  of  the  stricture,  connecting  it  with  the  battery,  and  apply- 
ing the  other  electrode  to  some  other  part  of  the  body.  It  is 
believed  to  act  by  causing  some  chemical  change  in  the  cicatricial 
tissue,  thus  leading  to  its  absorption.  It  is  certainly  not  unattended 
with  danger — extravasation  of  urine  and  even  death  having  followed 
its  employment,  and  does  not  possess  any  advantage  over  other  and 
safer  methods. 

Urethral  or  urinary  abscesses  may  occur  at  any  part  of  the 
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urethra,  but  the  most  common  situation  is  in  the  perineum. 
Cause. — They  are  most  often  formed  in  connection  with  stricture, 
and  are  then  due  to  ulceration  and  local  extravasation  uf .  urine 
behind  the  seat  of  obstruction.  They  may  also  result  from  injury 
inflicted  either  from  without  or  from  within,  as  passing  an  instrument 
along  the  urethra,  or  the  impaction  of  a  calculus  ;  or  they  may 
occur  during  an  attack  of  gonorrhoea  from  inflammation  extending 
to  one  of  the  urethral  follicles  or  to  Cowper's  glands.  The  sif/ns 
of  a  urethral  abscess  in  the  perineum,  its  most  common  situa- 
tion, are  the  j^resence  of  a  hard,  brawny,  deeply-seated  swelling, 
generally  beginning  in  the  middle  line  just  in  front  of  the  anus, 
and  as  it  increases  in  size,  making  its  way  to  one  or  other  side  of 
the  perineum  in  the  direction  of  the  groin.  At  first,  while  the 
pus  is  bound  down  by  the  deej)  fascia,  there  is  no  fluctuation,  and 
it  is  only  as  it  approaches  the  surface  that  this  sign  of  abscess  can 
be  detected.  The  abscess  is  attended  with  throbbing  j^ain,  often 
with  sharp  constitutional  disturbance,  and  occasionally  with  a 
rigor  ;  it  may  also  cause  retention  of  urine.  Treatment. — Fluctua- 
tion must  not  he  waited  for,  but  a  catheter  passed  down  the 
urethra,  and  a  free  incision  made  in  the  median  line  of  the  peri- 
neum into  the  swelling,  and  the  finger  jjassed  into  the  bladder.  If 
the  abscess  is  not  opened,  it  may  break  externally  on  the  perineum, 
or  it  may  burrow  amongst  the  tissues  and  break  into  the  rectum ; 
and  if  not  already  in  connection  with  the  urethra,  as  when  the 
abscess  forms  external  to  it,  it  may  break  into  that  canal.  • 

UmNAiiY  FISTULA  are  generally  the  result  of  urinary  abscess  in 
connection  with  stricture  of  the  urethra.  They  may  also  be  due 
to  wounds  of  the  urethra,  made  accidentally,  or  by  surgical  oj)era- 
tion,  or  to  ulceration  following  impaction  of  a  calculus.  They  are 
commonly  divided  into  three  kinds: — 1,  The  peri  i  teal ;  2,  the 
scrotal ;  and  3,  the  pen  ile.  The  i^erineal  may  be  single  or  multiple  ; 
the  scrotal  are  nearly  always  multiple  ;  and  the  penile  single.  In 
long-standing  cases  the  fistulse  may  burrow  among  the  tissues 
of  the  groin,  nates,  and  thighs,  and  may  even  open  into  the 
rectum. 

Treatment. — When  due  to  stricture,  the  fistulas  will  generally 
readily  heal  when  the  stricture  is  cured  and  a  free  natural  pas- 
sage is  established  for  the  escape  of  urine.  Should  they  not  do 
so — 1.  A  perineal  fistula,  when  small,  may  be  induced  to  close  by 
passing  a  soft  catheter  to  prevent  the  contact  of  urine  whenever  the 
patient  micturates,  or  by  inserting  into  the  fistula  a  hot  wire  or 
a  probe  coated  with  silver  nitrate.  If  these  means  fail,  the  edges 
of  the  fistula  may  be  pared  and  brought  together  hj  sutures.  When 
the  parts  are  indurated  and  the  stricture  is  of  the  cartilaginous 
kind,  external  urethrotomy  and  laying  open  of  the  fistula  should 
be  practised.    2.  Scrotal  fistuke  nearly  always  require  freely  laying 
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open,  and  when  secondary  fistulee  extend  to  the  groin  or  buttock, 
they  should  also  be  treated  in  this  way.  3.  Penile  fistidoi  when 
large,  and  especially  when  the  result  of  sloughing  consequent 
upon  the  impaction  of  a  calculus,  usually  require  a  plastic  opera- 
tion. 

Extravasation  of  tjeijste  is  commonly,  though  not  always, 
the  result  of  stricture,  and  is  then  due  either  to  the  dilated  urethra 
behind  a  stricture  ulcerating  and  giving  way,  or  to  a  lacunar 
abscess  bursting  into  the  urethra.  In  either  case,  the  urine  is 
forced  by  the  contraction  of  the  bladder  into  the  surrounding 
cellular  tissue.  The  urethra  may  give  way  (1)  in  front  of_  the 
anterior  layer,  (2)  between  the  two  layers,  and  (3)  behind  the 
posterior  layer  of  the  triangular  ligament.  In  the  first,  and  by 
far  the  most  common,  situation,  it  is  the  bulbous  portion  of  the 
urethra  that  gives  way.  Here  the  urine  is  prevented  from  passing 
— 1,  backwards  into  the  pelvis  by  the  anterior  layer  of  the  tri- 
angular ligament  being  attached  to  the  rami  of  the  pubes  and 
ischium  and  sub-pubic  ligament;  2,  downwards  into  the  ischio- 
rectal fossa  by  the  anterior  layer  of  the  triangular  ligament  being 
continuous  around  the  transverse  perineal  muscle  with  the  deep 
layer  of  the  superficial  fascia  of  the  perineum ;  3,  laterally  on  to 
the  thighs  by  the  deep  layer  of  the  superficial  fascia  of  the  peri- 
neum being  attached  to  the  rami  of  the  pubes  and  ischium.  Hence 
it  passes  in  the  middle  line  into  the  cellular  tissue  of  the  scrotum  and 
j)enis,  and  laterally  on  to  the  abdomen,  where  it  is  prevented  from 
passing  down  the  thigh  by  the  deep  layer  of  the  superficial  fascia 
of  the  groin  (which  is  continuous  with  the  deep  layer  of  the  super- 
ficial fascia  of  the  perineum)  being  attached  along  the  line  of 
Poupart's  ligament.  When  the  membraneous  portioii  of  the  urethra 
is  ruptured,  the  urine  is  confined  at  first  between  the  two  layers 
of  the  triangular  ligament,  and  if  not  let  out  will  make  its  way 
(1)  forwards,  through  the  anterior  layer,  and  take  the  course  as 
given  above,  or  rarely  (2)  backwards,  through  the  posterior  layer, 
and  then,  as  when  the  urethra  gives  way  behind  the  posterior  layer, 
will  make  its  way  around  the  neck  of  the  bladder,  and  will  be 
almost  inevitably  fatal,  l^^[herever  the  urine  spreads,  it  causes 
inflammation  and  sloughing. 

Symptoms. — The  history  of  a  case  of  extravasation  is  not  un- 
commonly as  follows.  A  patient  with  a  tight  stricture  is  straining 
to  pass  water,  he  feels  something  give  way,  exjDeriences  a  sensa- 
tion of  relief,  and  perhaps  owing  to  the  tension  being  removed  by 
some  urine  being  forced  into  the  cellular  tissue,  the  superadded 
spasm  for  a  time  ceases,  and  a  few  ounces  of  urine  are  passed 
through  the  urethra.  In  half  an  hour  or  so  a  pricking  or  burn- 
ing sensation  is  felt  in  the  perineum,  soon  followed  by  pain  and 
by  rapidly  increasing  swelling  of  the  perineum,  scrotum  and  penis. 
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If  the  iirine  is  not  let  out  by  timely  incisions  the  swelling  extends 
to  the  groin,  and  in  some  cases  has  been  known  to  reach  as  high 
as  the  axilla.    The  skin  now  appears  dusky  or  pui'plish-red  and 
oedematous,  and  gangrene  and  sloughing  of  the  infiltrated  tissues 
rapidly  ensue.    The  absorption  of  the  septic  products  gives  rise  to 
constitutional  disturbance  and  fever,  which  though  it  may  at  first 
run  high,  soon  assumes  a  low  typhoid  character,  and  the  patient, 
especially  if  the  subject  of  chronic  kidney  disease,  frequently  sinks 
into  a  comatose  state  and  dies.    When  the  extravasation  occurs 
between  the  two  layers  of  the  triangular  ligament,  it  may  remain 
localized,  giving  rise  to  a  hard  circumscribed  swelling  in  the 
perineum,  which  may  slowly  make  its  way  towards  the  scrotum ; 
and  lastly,  when  the  extravasation 
occurs  behind  the  posterior  layer  i-. 
of   the   triangular  ligament  and 
the  urine  is  extravasated  into  the    ^       .  % 
pelvic  cellular  tissue,  the  symptoms    f^'  >        V-^  ^. 
resemble  those  of  extra -peritoneal  '"^ 
rupture  of  the  bladder. 

Treatment. — A  catheter  should  be 
passed  into  the  bladder,  or  where 
this   is  impossible,    down   to  the 
strictui'e,  and  in ^  either  case  a  free 
incision  in  the  middle  line  of  the 
perineum  extending  into  the  urethra 
made  on  the  catheter.     Free  in-  S|i-,J 
cisions   through   the   skin  of   the   ^m.  380.— Calculus  impacted  in 
scrotum,  penis,  and  groins,  in  fact,       urethra.      (St.  Bartholomew's 
wherever  the  urine  has  penetrated,      Hospital  Museum.) 
should  likewise  be  made  to  allow  of 

its  draining  away,  and  the  wounds  rendered  as  far  as  possible 
aseptic  by  the  free  application  of  iodoform  or  other  antiseptics. 
The  patient's  strength  at  the  same  time  must  be  supported  by  fluid 
nourishment  and  stimulants ;  whilst  opium  should  be  given,  unless 
contra-indi'cated  on  account  of  kidney  disease. 

Stone  in  the  urethra. — A  small  calculus  or  fragment  of  one 
may  become  impacted  in  any  part  of  the  urethra,  but  most  fre- 
quently in  the  membraneous  portion  (Fig.  380),  or  just  within  the 
meatus.  When  sharp  and  angular  it  causes  much  pain,  and 
when  large  enough  to  obstruct  the  urethra  gives  rise  to  retention, 
and,  if  not  soon  removed,  to  ulceration  followed  by  extravasation 
of  urine.  Treatment— It  far  forward,  it  may  often  be  expelled, 
whilst  straining  to  pass  water,  by  holding  the  meatus  and  suddenly 
letting  go ;  or  gentle  manipulation,  aided,  if  necessary,  by  incision 
of  the  meatus,  may  suffice.  Extraction  by  the  urethral  forceps 
should  next  be  tried  (Figs.  381  and  382),  and  this  failing,  a  free 
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incision  over  the  stone  must  be  made.  Thus,  if  impacted  in  the 
membraneous  portion,  it  should  be  removed  through  an  incision  in 
the  middle  line  of  the  perineum  ;  if  in  the  penile  portion  just 
in  front  of  the  scrotum,  it  should  be  pushed  back  if  possible  into 
the  membraneous  portion  and  removed  through  the  perineum,  as  an 
incision  in  the  penile  portion  of  the  urethra  is  apt  to  be  followed  by 
a  fistula,  and  should  if  possible  be  avoided.  If  compelled  to  incise 
the  penile  urethra  the  incision  should  be  free  so  as  to  prevent 
laceration  of  the  tissues  in  extracting  the  stone.  The  edges  of  the 
wound  should  then  be  united  by  suture,  and  a  soft  catheter  tied 
in  the  urethra  for  a  few  days  till  the  incision  has  healed. 


Fig.  381.— Ui-etliral  forceps  (Arnold's). 


Vasculae,  TUMOURS  are  much  more  frequent  in  the  female  than 
in  the  male  urethra.  In  the  female,  they  occur  as  small  florid 
excrescences  usually  situated  about  the  entrance  of  the  urethra,  often 
surrounding  it  like  a  ring  and  perhaps  extending  some  distance  up 
it.  They  give  rise  to  increased  frequency  of  micturition,  pain  during 
the  act,  and  intermittent  attacks  of  hsemorrhage,  thus  somewhat 
simulating  the  symptoms  of  a  calculus;  but  inspection  will  at 
once  reveal  the  nature  of  the  affection.  Treatment. — Ligature, 
or  the  application  of  nitric  acid  or  the  thermo-cautery,  generally 
suffices  for  their  cure. 

Eetention  OF  URINE,  or  inability  to  pass  water,  must  be  dis- 


Fio.  382, — Hogan's  urethral  forceps. 


tinguished  from  sujipression  of  urine  in  which  none  is  secreted  by 
the  kidneys.  Cause. — Eetention  may  depend  upon  either  {a)  Qbstrup- 
tion  to  the  outflow  of  urine  from  the  bladder,  or  (6)  inability  of  the 
bladder  to  expel  its  contents  consequent  upon  atony  of  its  muscular 
coat  or  paralysis.  Eetention,  therefore,  is  a  symptom  of  several 
diseases.  1.  In  the.  oil,  it  is  commonly  due  to  enlarged  prostate 
with  superadded  congestion,  combined  with  atony  of  the  bladder 
from  over-distension.  2.  In  adult  men  it  may  be  due  to  organic 
stricture  with  temporary  spasmTof  the  unstriped  muscular  fibres  of 
tEe  urethra,  or  to  congestion  of  the  mucous  membrane  owing  to 
gonorrhcca,  a  drinking  bout,  or  cold  and  wet.  3.  In  wu.mm  it  may 
be  the  result  of  hysteria,  or  the  pressure  of  an  enlarged  uterus 
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or  other  pelvic  tumour  or  of  the  footal  head  in  parturition.  4.  In 
children  it  is  commonly  caused  by  an  impacted  calculus  or  ligature 
of  the  penis,  and  more  rarely  by  phimosis.  5.  At  all  ages  and  in 
hoih  sexes  it  may  be  due  to  reflex  spasm  after  an  oj)eration  on  the 
rectum,  shock  following  any  severe  injury  or  operation,  a  tumour 
in  the  neck  of  the  bladder  or  urethra,  and  an  abscess  in  any  part 
of  the  urethra.  It  may  also  be  due  to  ,paralysis  consequent  upon 
disease  or  injury  of  the  brain  or  spinal  cord,  and  to  atony  of  the 
muscular  coat  of  the  bladder.  In  the  two  latter  conditions,  how- 
ever, after  the  bladder  has  become  distended  and  will  hold  no  more, 
the  excess  of  urine  passively  overflows,  dribbling  constantly  away  ; 
and  this  condition  of  false  incontinence  must  be  distinguished  from 
true  incontinence,  in  which  the  urine  runs  away  from  the  bladder 
as  fast  as  it  is  secreted  by  the  kidneys. 

Symptoms  and  signs. — ^When  retention  has  come  on  slowly,  as 
from  the  gradual  contraction  of  an  organic  stricture,  there  may  be 
but  little  local  pain  and  no  constitutional  disturbance,  even  although 
the  bladder  may  be  distended  by  many  ounces  of  urine.  "Where, 
however,  it  is  j^roduced  suddenly,  there  is  usually  great  pain  followed 
by  severe  constitutional  symptoms— a  small  and  frequent  pulse,  a 
dry  and  brown  tongue,  and  perhaps  delirium,  symptoms  probably 
due  to  the  sudden  check  to  secretion  by  the  kidneys,  and  to  the 
stretching  of  the  bladder.  The  bladder  itself,  unless  greatly  hyper- 
trophied  and  contracted,  rises  out  of  the  pelvis,  and  maybe  felt  as  a 
distinct  tumour,  dull  to  percussion,  and  at  times  extending  as  high 
as  the  umbilicus,  or  in  extreme  cases  even  to  the  ensiform  cartilage. 
The  patient,  unless  drunk,  usually  complains  of  inability  to  pass 
water.  When,  however,  the  bladder  has  become  gradually  dis- 
tended and  urine  is  j)assively  flowing  away,  he  may  complain  of 
inability  to  hold  his  water,  and  be  quite  unaware  that  the  bladder 
is  full,  and  may  object  to  have  a  catheter  passed  till  the  condition 
has  been  explained.  The  presence  of  a  swelling  in  the  abdomen, 
and  the  flowing  of  urine  through  the  catheter  immediately  after 
the  patient  has  passed  water  and  believes  that  he  has  emptied 
his  bladder,  should  serve  for  the  diagnosis.  In  suppression,  the 
bladder  is  found  empty  on  passing  a  catheter. 

Residts  of  retention. — -If  the  bladder  is  soon  relieved  no  apparent 
harm  may  ensue.  If  neglected,  however,  the  over- distension  may 
lead  to — 1,  atony  of  the  muscular  coat;  2,  cystitis;  3,  nejihritis; 
4,  rupture  of  The  urethra  behind  the  obstruction  ;  o  (rarely),  rupture 
of  the  bladder  itself ;  and,  (3,  passive  overflow  of  urine,  the  bladder 
remaining  full. 

Treatinciif.—Y'YiQ  distended  bladder  must  be  relieved,  and  if  the 
distension  is  extreme  and  the  symptoms  urgent,  at  once.  The 
way  of  doing  this  will  vary  according  to  the  cause,  and  will  be 
considered  under  the  following  heads : — 
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1.  Rek'iition  from  spasm  of  the  unstriped  fihrcs  surrounding  the 
urethra,  sometimes  called  s^siimdiQ  stricture.  Spasm  is  rarely,  if 
ever,  sufficient,  alone,  to  cause  retention.  Generally  some  slight 
organic  narrowing  of  the  urethra  is  also  present.  The  usual  history 
of  retention  from  spasm  is  a  drinking  bout,  or  exposure  to  cold  or 
wet  in  a  gouty  or  rheumatic  subject ;  while  on  careful  questioning, 
the  patient  admits  that  the  stream  has  been  noticed  to  be  small  or 
forked,  or  that  a  similar  attack  of  retention  has  previously  occurred. 
If  the  retention  has  existed  for  some  time,  and  there  is  much  pain 
and  considerable  distension  of  the  bladder,  a  full- sized  flexible 
catheter  (No.  8  or  9)  should  be  passed,  if  necessary  under  chloroform. 
When,  however,  the  symptoms  are  not  urgent,  and  an  instrument 
has  never  been  passed,  a  hot  bath  and  a  full  dose  of  tincture  of 
opium  will  generally  suffice.  In  retention  due  to  spasm  following- 
operations,  a  well  oiled  soft-rubber  catheter  should  be  passed. 

When  the  spasm  is  associated  with  a  severe  organic  stricture  other 
means  may  have  to  be  taken.  See  Treatment  of  Retention  from 
Organic  Stricture. 

2.  Retention  from  congestion  of  the  mucous  memhrane  of  the  urethra, 
sometimes  known  as  con gestioe  stricture.  Congestion,  like  spasm, 
is  seldom  sufficient  of  itself  to  produce  retention ;  and  is  nearly 
always  associated  with  at  least  a  slight  organic  stricture  or  \^ith 
some  enlargement  of  the  prostate.  It  is  usually  the  result  of 
gonorrhoea,  or  other  conditions  causing  inflammation  of  the  urethra. 
The  treatment  is  similar  to  that  of  retention  from  spasm. 

3.  Retention  from  hyp)ertrophy  of  the  prostate  only  occurs  after 
middle  life.  It  is  then  generally  due  to  congestion  induced  by  cold, 
the  abuse  of  alcohol,  &c.,  causing  the  already  existing  obstruction 
to  become  complete.  First,  try  to  pass  a  No.  9  French  single  coude 
catheter  (Fig.  367),  then  a  double  coude  (Fig.  368),  and  these 
failing,  a  gum-elastic  catheter  with  a  large  curve.  Should  the 
point  hitch  at  the  middle  lobe  of  the  prostate,  withdrawing  the 
stylet  for  half  an  inch  will  cause  the  end  to  slightly  tilt  up,  and  it 
will  then  often  readily  glide  into  the  bladder.  If  not  successful  in 
this  way  the  silver  prostatic  or  the  beaked  catheter  must  next  be 
tried,  but  serious  mischief  may  be  done  by  these  instruments  unless 
the  greatest  gentleness  is  used.  They  should  never  be  employed 
until  other  forms  have  failed.  If  a  catheter  passes  easily  it  may 
be  withdi-awn  after  the  bladder  is  relieved;  but  if  passed  with 
difficulty  it  had  better  be  left  in,  as  more  harm  may  be  done  by 
having  to  pass  it  again  than  by  leaving  it  in  situ.  When  the 
bladder  is  greatly  distended  all  the  urine  should  not  be  drawn 
olf  at  once,  lest  syncope  bo  induced.  A  catheter  failing,  the  reten- 
troir'may  be  relieved  by  :  1,  puncture  above  the  pubes  ;  2,  jDuncture 
through  the  rectum  ;  and  3,  forcing  a  catheter  through  the  prostate 
{tunnelling).   The  first  method  is  decidedly  the  best.   The  second  is 
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seldom  applicable,  as  the  enlargement,  as  a  rule,  leaves  no  room 
between  the  prostate  and  the  pouch  of  peritoneum  for  puncture, 
which,  if  attempted,  will  probably  wound  the  peritoneum.  The 
third  method  is  attended  with  extreme  danger,  and  is  seldom 
practised  at  the  present  day. 

4.  Retention  from  organic  stricture. — The  symptoms  and  diagnosis 
of  stricture  have  already  been  described.    Here  only  need  be  men- 
tioned the  treatment  to  be  adopted  in  cases  of  retention  from  this 
cause.     An  endeavour  should  first  be  made  to  pass  a  catheter,  if 
necessary  under  an  anaesthetic.    If  this  fails,  and  the  symptoms 
are  not  urgent,  a  hot  bath  and  a  full  dose  of  tincture  of  opium  may 
be  given,  and  another  trial  made  in  a  few  hours.   Where,  however, 
there  are  signs  of  grave  kidney  mischief,  opium  must  be  withheld 
or  given  with  great  caution.    Should  these  means  not  succeed,  or 
if  from  the  first  the  symptoms  are  urgent,  one  of  the  following 
methods  may  be  resorted  to,  viz.  :  1.  Aspiration,  or  puncture  of 
the  bladder  above  the  pubes  ;  2.  Wheelhouse's  operation  ;  3.  Punc- 
ture of  the  bladder  through  the  rectum;  4.  Cock's  operation  of 
opening  the  urethra  behind  the  stricture  through  an  incision  in 
the  perineum  ;  and  5.  Forcing  a  catheter  into  the  bladder.  The 
last  method  is  highly  objectionable,  and  should  on  no  account  be 
practised.     Of  the  other  methods,  aspiration  above  the  pubes, 
repeated,  if   necessary,  should  the  stricture  not  quickly  yield 
after  the  spasm  has  been  removed  by  emptying  the  bladder  and 
thus  reducing  the  tension,  is  in  my  opinion  the  best.  Puncture 
through  the  rectum  is  strongly  recommended  by  some  surgeons ; 
but  it  is  open  to  the  obj  ection  that  suppuration  between  the  bladder 
and  rectum,  extravasation  of  urine,  and  a  permanent  recto-vesical 
fistula,  are  liable  to  follow,  to  say  nothing  of  the  annoyance  to  the 
patient  from  the  presence  of  the  cannula  in  the  rectum,  and  the 
excoriation  of  the  parts  by  the  urine,  which,  notwithstanding  care, 
is  apt  to  occur.    The  vas  deferens,  moreover,  may  be  injured,  and 
atrophy  of  the  testicle  ensue.    Cock's  operation  is  difficult  to  per- 
form, and  does  not  appear  to  possess  any  advantage  over  aspiration 
or  puncture  above  the  pubes.  Should  the  ]3assage  of  a  catheter  not  be 
effected  after  the  bladder  has  been  aspirated  on  several  occasions, 
Wheelhouse's  operation  should  be  undertaken.    As23iration,  though 
as  a  rule  attended  with  excellent  results,  is  not  absolutely  free  from 
danger.  Thus  it  should  not  be  practised  when  the  urine  is  unhealthy, 
or  the  walls  of  the  bladder  are  thinned  and  atonied,  lest  a  drop  or 
two  escape  through  the  puncture  and  set  up  septic  inflammation 
and  suppuration,  which  may  be  followed  by  extravasation  of  urine. 

5.  Retention  from  hysteria  should  be  combated  by  such  moral  and 
physical  treatment  as  is  applicable  to  that  disease.  A  catheter 
should  not  be  passed  if  it  can  be  possibly  avoided.  A  hot  sponge 
applied  to  the  pubes  is  often  successful. 
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6.  Retention  from  jmralysis  or  atony  of  the  U  adder,  from  ahscess  or 
tumour  of  the  urethra  or  Madder,  from  impacted  calculus,  and  from 
ligature  of  the  imris,  is  discussed  under  the  heads  of  Paralysis  of  the 
Bladder,  Impacted  Calculus,  &c. 

Puncture  of  the  bladder  above  the  pubes  (Fig.  305,  b).— 
Make  a  small  incision  through  the  skin  immediately  above  the  pubes, 
having  first  ascertained  by  percussion  that  the  bladder  has  risen 
well  out  of  the  pelvis,  and  thrust  Cock's  curved  trocar  and  cannula 
downwards  and  backwards  into  the  bladder.  Withdraw  the  trocar, 
secure  the  cannula  in  situ,  and  pass  through  it  a  soft  catheter  con- 
nected with  a  long  rubber  tube  to  carry  away  the  urine.  In  a  few 
days,  when  the  parts  are  consolidated,  the  cannula  should  be  changed. 
When  the  bladder  is  distended,  a  good  inch  rises  above  the  pubes 
uncovered  by  peritoneum,  but  when  contracted  and  hypertrophied 


Fig.  383. — Method  of  dividing  the  stricture  in  paraphimosis. 
(Bryant's  Surgery.) 

it  may  rise  but  little  if  at  all.  Under  these  latter  cirumstances 
the  trocar  and  cannula  must  be  passed  close  to  the  pubes  for  fear  of 
wounding  the  peritoneum. 

Aspi7\dion  is  performed  in  a  similar  way,  except  that  the  aspirat- 
ing needle  or  trocar  is  thrust  in  without  any  preliminary  incision 
of  the  skin.  If  a  small  aspirating  needle  or  cannula  is  used  there 
is  no  danger  of  extravasation,  as  on  its  withdrawal  the  puncture  in 
the  bladder  is  closed  by  the  contraction  of  the  muscular  fibres ;  and 
even  should  a  drop  or  two  of  urine  escape  no  harm  will  ensue  pro- 
vided the  urine  is  healthy.  It  is  a  most  useful  emergency  operation, 
and,  if  necessary,  may  be  repeated  on  several  successive  occasions. 

Puncture  of  the  bladder  through  the  rectum. — Place 
the  patient  in  the  lithotomy  position.  Pass  the  left  forefinger  into 
the  rectum,  and  place  its  tip  just  beyond  the  back  of  the  prostate. 
Take  Cock's  long  curved  trocar  and  cannula,  with  the  point  of  the 
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trocar  slightly  withdrawn  within  the  cannula.  Introduce  it  through 
the  anus,  and  guide  it  by  the  finger  in  the  rectum  to  a  s^^ot  imme- 
diately behind  the  prostate  exactly  in  the  middle  line.  Press  the 
cannula  firmly  on  the  fluctuating  trigone  of  the  bladder,  and 
plunge  the  trocar  boldly  into  the  bladder,  in  a  direction  upwards 
and  forwards  towards  the  umbilicus.  Withdraw  the  trocar  and 
secure  the  cannula  in  situ  with  suitable  tapes.  lJo_not,4iLug-llie 
cannula,  but  fix  an  india-rubber  tube  on  its  end,  and  convey  this 
to  a  vessel  beneath  the  bed. 

Diseases  of  the  Genital  Organs, 
diseases  of  the  penis. 

Paraphimosis  is  the  strangulation  of  the  glans  penis  by  a 
tight  prepuce  which  has  been  drawn  back  over  it,  and  cannot  be 
replaced.  Thus,  it  is  not  infrequently  met  with  in  boys,  from  the 
accidental  uncovering  of  the  glans  and  neglect  to  draw  the  j^repuce 
forward  again.  In  adults  it  is  generally  due  to  swelling,  caused  by 
gonorrhoea  or  venereal  sores,  but  it  may  occasionally  occur  during 
coitus.  It  is  attended  with  great  oedema  of  the  glans  and  prei^uce, 
and  if  not  soon  reduced  may  lead  to  ulceration  at  the  line  of 
constriction,  or  even  to  sloughing  of  the  penis.  Treatment. — Seize 
the  23enis  between  the  first  and  second  fingers  of  each  hand,  press 
the  blood  and  oedema  out  of  the  glans  with  the  thumbs,  and  at  the 
same  time  push  the  glans  backwards  and  try  to  draw  the  prejDUce 
forwards  over  it.  If  this  fails,  divide  with  a  knife  (Pig.  383)  the 
constricting  band,  which  is  formed  by  the  orifice  of  the  prepuce, 
and  which  lies  just  behind  the  fold  of  the  cedematous  mucous 
lining  of  the  prepuce  at  the  bottom  of  the  furrow  on  the  dorsum 
of  the  penis,  taking  care  to  avoid  the  subcutaneous  veins,  lest 
extensive  subcutaneous  extravasation  of  blood  follow. 

Phimosis  is  a  condition  in  which  the  j^repuce  is  elongated,  and 
its  orifice  contracted,  so  that  it  cannot  be  drawn  back  over  the  glans. 
It  may  occur  as  a  congenital  affection  ;  or  it  may  be  acquired, 
and  is  then  usually  due  to  the  cicatricial  contraction  of  the  orifice 
following  syphilitic  ulceration  or  repeated  attacks  of  gonorrhoea. 
The  orifice  when  very  small  may  cause  difficulty  of  micturition  or 
even  retention  of  urine  ;  whilst  the  straining  to  pass  water  may 
induce  prolapse  of  the  rectum,  hernia,  irritation  of  the  bladder  and 
symptoms  of  stone,  nocturnal  incontinence,  and  sometimes  even 
ha3maturia  or  symptoms  of  hip  disease  or  spastic  contraction  of  the 
lower  limbs,  and  if  not  relieved  may  produce  the  harmful  effects  on 
the  urinary  organs  described  under  stricture  ;  or  the  deposit  of  the 
urinary  salts  beneath  the  prepuce  may  lead  to  the  formation  of 
preputial  calculi.    The  inability  to  uncover  the  glans  may  cause 
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pain  and  difficulty  in  coitus,  and,  by  preserving  a  mucous  mem- 
brane-like character  to  the  glans,  predispose  to  venereal  disease ; 
whilst  the  secretion  which  collects  beneath  the  prepuce  may,  in 
consequence  of  the  irritation  it  is  apt  to  set  up,  induce  priapism, 
habits  of  masturbation,  inflammation  sometimes  simulating  gonor- 
rhoea, adhesion  of  the  glans  to  the  prepuce,  or  even  as  age  advances 
the  formation  of  an  epithelioma.  The  treatment  may  be  considered 
under  the  heads  of — 1,  cirmmcision  ;  2,  slitting  the  prepuce  ;  and  3, 
dilatation  of  the  preputial  orifice. 

1.  Circumcision. — Lay  hold  of  the  prepuce  transversely  with  a 
pair  of  Eicord's  forceps,  on  a  level  with  the  corona  (Fig.  384) ;  let 
the  glans  slip  back,  close  the  forceps,  and  shave  off  the  prepuce 
in  front  of  them  with  a  clean  sweep  of  the  knife.  Remove  the 
forceps,  slit  up  the  mucous  lining  of  the  prepuce  in  the  middle  line 


Fig.  384. — Seizing  the  prepuce  preparatory  to  the  operation  of  circumcision. 
(Bryant's  Surgery.) 

quite  back  to  the  corona,  break  down  any  adhesions  between  the 
prepuce  and  glans,  wash  away  the  secretion,  remove  the  mucous 
membrane  to  within  an  eighth  of  an  inch  of  the  corona,  twist  or 
tie  any  spurting  vessels,  and  stitch  the  remaining  mucous  mem- 
brane to  the  skin  with,  interrupted  horse-hair  or  catgut  sutures 
(in  infants  no  sutures  are  required).  Dress  with  boracic  lint  or 
iodoform  gauze. 

2.  Slitting  the  prepuce  may  be  done  with  scissors,  or  with  a 
curved  bistoury  guided  by  a  director,  introduced  between  the  glans 
and  prepuce.  In  either  case  the  mucous  membrane  should  be 
united  to  the  skin- flaps  by  fine  sutures  after  twisting  or  tying  any 
bleeding  vessels.  Care  should  be  taken  not  to  pass  the  director 
into  the  meatus,  and  to  ensure  that  the  mucous  membrane  is  slit 
quite  back  to  the  corona. 

3.  Dilatation  of  the  prepuce  may  be  accomplished  in  slight  cases 
by  a  daily  endeavour  to  draw  back  the  contracted  prepuce  over  the 
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glans.  It  may  also  be  done  by  the  preputial  dilator,  or  by  forcible 
separation  of  the  blades  of  the  di-essing  forcej)s,  though  such  means 
are  not  often  successful. 

Circumcision  should  be  performed — 1.  If  the  preputial  orifice  is 
greatly  contracted  ;  2.  If  the  prepuce  is  very  long ;  3.  If  inflam- 
matory changes  are  occurring  benea^th  it ;  4.  If  it  is  adherent  to 
the  glans  so  that  it  cannot  be  retracted;  5.  If  any  of  the  usual 
sequelae,  as  hernia,  prolapse  of  the  rectum,  &c.,  are  present. 

Primary  venereal  sores  or  chancres. — Two  chief  varieties 
of  venereal  sore  or  chancre  occur,  the  syphilitic  or  infecting,  and  the 
local  contagious  or  non-infecting.  Either  of  these  may  be  accom- 
panied by  sloughing  or  phagedsena,  and  is  then  spoken  of  as  a 
sloughing  or  phagedsenic  sore  or  chancre. 

1.  The  primary  syphilitic  chancre  has  already  been  described  in 
the  section  on  Syphilis  (p.  51). 

2.  The  local  contagious  or  non- infecting  sore,  the  soft  chancre  or 
chancroid,  as  it  is  sometimes  called  to  distinguish  it  from  the  hard 
or  syphilitic  chancre,  is  a  specific  form  of  ulceration  probably  de- 
pending upon  a  distinct  variety  of  micro-organism.  Though  the 
ulcer,  like  the  syphilitic,  may  occur  on  any  part  of  the  body  that 
is  inoculated  with  the  specific  virus,  it  is  so  much  more  frequently 
met  with  on  the  genitals  that  it  is  described  with  diseases  of  these 
organs.    It  is  not  followed  by  constitutional  symptoms. 

Signs. — Non-infecting  or  soft  chancres  are  most  frequent  at  the 
junction  of  the  glans  and  prepuce,  where  they  often  take  the  form 
of  a  ring  of  small  ulcers  around  the  corona  glandis.  More  rarely 
they  are  met  with  on  the  muco-cutaneous  or  cutaneous  surface  of 
the  organ.  They  usually  begin  as  a  small  pustule  or  slight  excoria- 
I  tion  within  a  few  days  of  inoculation,  and,  when  fully  established, 
appear  as  small  oval  ulcers,  with  sharply-cut  edges  and  a  slightly 
depressed  base  covered  with  a  greyish  slough,  and  surrounded  by 
a  red  areola  of  inflammation.  Wlien  iriitated,  as  by  the  rubbing 
of  the  clothes,  or  the  retention  of  the  secretion  beneath  a  long 
prepuce,  they  may  become  indurated ;  but  the  induration  has 
not  the  sharply-defined  character  of  the  syiihilitic  sore.  The 
inguinal  glands  become  enlarged  {huho),  and  matted  together 
into  a  single  mass,  often  of  considerable  size,  and  have  a  marked 
tendency  to  suppurate.  The  pus  taken  from  them  apparently 
contains  the  same  micro-organism  as  that  of  the  sore,  since 
when  inoculated  on  the  same  or  another  person  a  similar  sore  is 
produced. 

Diagnosis. — The  main  differences  between  a  non-infecting  or 
soft  sore,  and  an  infecting  or  hard,  are  the  following. — The  soft 
sore  is  generally  unattended  with  induration  ;  in  the  hard  the  in- 
duration is  generally  well  marked.  The  soft  occurs  within  a  few 
days  of  inoculation  ;  the  hard  not  till  after  three  to  five  weeks.  In 
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the  soft  the  secretion  is  abundant  and  purulent ;  in  the  hard  scanty, 
and  often  consists  of  little  more  than  epithelial  debris.  The  soft 
can  be  re -inoculated  on  the  same  patient,  and  hence  is  frequently 
multiple  ;  the  hard  cannot  be  re-inoculated  on  the  same  patient,  and 
hence  is  single  unless,  as  very  rarely  happens,  the  patient  is 
inoculated  in  two  places  at  the  same  time.  The  bubo  following 
the  soft  sore  is  single,  soft,  and  very  liable  to  suppurate  ;  that 
following  the  hard  sore  is  multiple,  hard,  and  shotty,  and  very 
rarely  suppurates.  A  patient,  however,  may  be  inoculated  with 
syphilis  at  the  same  time  that  he  receives  a  soft  sore.  Hence, 
when  the  incubative  period  of  syphilis  has  passed,  the  soft  sore  may 
take  on  the  characters  of  the  hard  sore.  Till  this  period  is  over, 
therefore,  a  cautious  prognosis  as  to  the  probable  occurrence  of 
secondary  symptoms  should  be  given..  It  is  consequently  not  un- 
common to  find  a  patient  with  a  chancre  which  presents  characters 
both  of  the  hard  and  soft  sore.  A  soft  sore  must  also  be  dis- 
tinguished from  a  crop  of  hejDatic  vesicles.  The  latter  are  small, 
numerous,  and  grouped  close  together,  there  is  usually  a  history 
of  repeated  attacks,  and  but  very  slight  or  no  enlargement  of  the 
inguinal  glands. 

Treatment, — Local  treatment  only  is  necessary,  and  consists  in 
scrupulous  cleanliness,  protection  of  the  sore  from  irritation,  and 
the  aj^plication  of  black-wash,  zinc  lotion,  or  iodoform.  Should  the 
glands  become  inflamed,  rest  in  the  recumbent  posture  is  essential. 
If  suppuration  threatens,  hot  boracic  fomentations  must  be  applied, 
and  a  free  incision,  in  a  vertical  direction,  made  as  soon  as  pus  has 
formed.  The  incision  should  not  be  parallel  to  Poupart's  ligament 
since  the  movements  of  the  groin  would  delay  healing.  Should 
any  intractable  sinuses,  as  frequently  happens,  be  left  after  the 
bubo  has  suppurated,  they  should  be  laid  freely  open,  and  allowed 
to  granulate  from  the  bottom. 

o.  The  sloughing  sore  is  due  to  want  of  cleanliness  or  the  retention 
of  irritating  discharges  by  a  long  foreskin,  and  generally  occurs  in 
weakly  or  debilitated  subjects.  The  sore,  which  is  covered  with  a 
yellow  slough,  and  is  surrounded  by  an  angry  areola  of  inflamma- 
tion, sj)reads  rapidly,  and  is  attended  with  considerable  swelling 
and  oedema  of  the  penis.  The  general  appearances  of  the  ulcer  and 
its  appropriate  treatment  have  already  been  given  in  the  section  on 
U  leers  (p.  34). 

4.  The  phagedcenic  sore. — Phagedsena  may  attack  both  the  hard 
and  soft  sore,  but  is  said  by  ^v.  Hutchinson  to  be  a  more  frequent 
complication  of  the  former  than  of  the  latter.  Like  the  sloughing 
sore,  it  may  be  due  to  Avant  of  cleanliness  and  neglect,  or  to  the 
irritation  of  the  discharges  retained  by  a  long  foreskin.  It  seldom, 
however,  occurs  to  any  serious  extent,  except  in  those  whose  con- 
stitutions are  broken  down  by  want  of  food,  aBuso  of  alcohol, 
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debauchery,  or  exhausting  disease.  For  a  description  of  the 
characters  and  treatment  of  this  ulcer  see  p.  34. 

Epithelioma  of  the  penis  generally  begins  as  a  warty  growth  or 
as  an  ulcer  on  the  glans  or  inner  surface  of  the  j^repuce.  Old  ajje 
is  looked  upon  as  the  chief  predisposing,  and  the  irritation  of 
retained  secretion  under  a  long  prepuce  as  the  common  exciting 
cause.  The  indurated,  sinuous  and  everted  edges  of  the  ulcer,  the 
warty  base,  sanious  and  foul  discharge,  rapid  growth,  advanced 
age  of  the  patient,  and  later,  the  involvement  of  the  inguinal 
glands,  will  generally  serve  to  distinguish  it  from  warts  or  venereal 
ulcers  for  which  it  may  be  mistaken.  If  allowed  to  run  its  course 
the  whole  penis  becomes  infiltrated  with  the  growth ;  the  lumbar, 
as  well  as  the  inguinal  glands,  become  involved  ;  sloughing  and 
ulceration  ensue,  and  the  patient  generally  dies  of  exhaustion 
or  haemorrhage.  The  internal  organs  are  not  usually  affected. 
Treatment. — If  seen  early,  the  growth  alone  may  be  removed,  As 
a  rule,  however,  the  penis  should  be  amjnitated  in  front  of  the 
scrotum  unless  the  glands  are  much  involved  or  the  disease 
extends  backwards  beyond  this  point.  In  such  a  case  the  scrotum 
may,  under  certain  conditions,  be  split,  the  whole  penis,  with  the 
crura,  removed,  and  the  urethra  stitched  to  the  perineum.  The  in- 
guinal glands  if  not  too  extensively  diseased  should  be  also  removed. 

Amputation  of  the  penis  is  often  performed  by  one  swoojd  of 
the  knife  ;  when  thus  done  the  urethra  is  liable  to  retract  an  d 
cause  subsequent  trouble  in  micturition.  It  is  best  therefore  to 
djyide  the^  corpus  sj)ongiosum  about  half  an  inch  further  forward 
than  the  corpora  cavernosa,  and  then  split  the  urethra  and  secure 
it  by  four  sutures  to  the  skin.  The  skm^^^ould  be^draw  well 
foi'ward  beiore  it  is  divided,  as  otherwise  it  is  apt  to  obscure  the 
more  retractable  stump,  and  render  the  securing  of  the  arteries 
difficult.  Too  much  skin  moreover  is  liable  to  obstruct  the  orifice 
of  the  ui'othra.  IIa3morrhage  during  the  operation  should  be 
restrained  by  Clover's  clamp  or  by  the  fingers  of  an  assistant. 
The  two  dorsal  arteries  and  the  arteries  of  the  corpora  cavernosa 
and  of  the  septum  usually  require  ligature.  Amputation  by  the 
galvanic  ecraseur  is  strongly  advised  by  some,  but  is  open  to  the 
objection  that  it  may  be  followed  by  secondary  haemorrhage  on  the 
separation  of  the  sloughs. 

diseases  of  the  scrotum,  spermatic  cord,  and  testicle. 

Epithelioma  of  the  scrotum,  often  called  sweep's  cancer  from 
the  frequency  with  which  it  occurs  in  chimney-sweepers  owing  to 
the  irrijation  of  the  soot,  generally  begins  as  a  dark  wart  or 
^]i]:S^2i!£l£--^M9-^^  /^^^^"'^<'^*-^y  ulcerates,  producing  a  sore  with  hard 
sinuous  everted  edges,  and  an  irregular  warty  tuberous  base.  In 
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some  instances  ulceration  is  delayed  and  the  cancer  takes  the  form 
of  a  typical  cauliflower-like  growth.  At  times  it  begins  as  a 
chronic  eczema.  The  irritant  would  appear  to  be  not  merely  the 
carbon  of  the  soot,  but  one  or  more  of  the  products  of  the  destructive 
distillation  of  coal,  as  the  cancer  does  not  occur  from  soot  pro- 
duced by  the  burning  of  wood,  and  is  found  amongst  workers  in 
coal-tar  and  its  products.  The  inguinal  glands  become  enlarged 
early,  at  first  from  inflammatory  infiltration,  later  from  invasion 
by  the  epithelial  growth,  but  the  disease  does  not,  as  a  rule, 
affect  internal  organs.  The  testicle  may  occasionally  become 
involved,  when  the  lumbar  glancts  will  be,  sooner  or  later,  affected. 
Beath'is  commonly  due  to  the  exhaustion  produced  by  the  ulcera- 
tion in  the  inguinal  glands,  or  haemorrhage  from  the  opening  of 
a  large  blood-vessel  in  the  groin.  Treatment. — Free  and  early 
excision  with  the  knife,  and  removal  of  the  inguinal  glands  if 
enlarged  and  hard.  If  the  testicle  is  involved  it  should  be  excised 
at  the  same  time.  The  skin  of  the  part  is  yery  lax,  and  although 
the  testicle  may  be  denuded  it,  as  a  rule,  rai)idly  becomes  covered 
in.  If  there  is  not  sufficient  skin  the  testicle  must  be  removed. 
When  a  deep  dissection  is  necessary  for  the  removal  of  the  disease, 
a  staff  should  be  placed  in  the  urethra  to  avoid  injuring  that 
canal. 

(T^DEMA  OE  THE  SCROTUM,  owing  to  the'  laxity  of  the  tissues,  is 
common.  It  may  occur  in  kidney  and  heart  disease  as  part  of 
the  general  dropsy,  or  it  may  be  caused  by  inflammation  of  the 
neighbouring  parts,  as  the  testicle.  It  is  also  met  with  in  extra- 
vasation of  urine,  and  may  occur  after  an  operation  for  hernia, 
varicocele,  &c. 

Erysipelas  of  the  scrotum  may  be  the  result  of  slight 
injuries,  abrasions,  &c.,  or  may  occur  idiopathically.  It  is  attended 
with  great  swelling,  redness  and  oedema,  and  is  very  liable  to  ter- 
minate in  extensive  sloughing  and  gangrene.  The  same  general 
and  local  treatment  should  be  adopted  as  described  under  Erysipelas, 
with  free  and  early  incisions  should  suppuration  threaten. 

Eczema  and  prurigo  of  the  scrotum  require  no  special  mention. 

Elephantiasis  scroti  is  an  enormously  hypertrophied  condition 
of  the  skin  and  connective  tissue  of  the  scrotum,  and  probably 
depends  (like  a  somewhat  similar  condition  known  as  lymph-scroturii, 
in  which  a  milky  fluid  exudes  from  the  skin)  on  the  presence  in 
the  blood  of  the  fiJaria  sanguinis  hominis.  The  lymjDhatics  are 
blocked  by  the  ova  of  the  nematode,  and  stasis  of  the  lymph  stream 
ensues.  The  disease  is  common  in  the  East,  and  in  the  West 
Indies,  but  is  seldom  met  with  in  this  country,  and  then  hardly 
ever  except  in  those  who  have  lived  in  those  parts.  The  penis  is 
sometimes  affected  in  a  similar  manner.  Treatment. — The  hyper- 
trophied mass  may  be  dissected  off  the  testicle  and  penis,  after 
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elevating  it  for  some  hours  before  the  oi^eration  in  order  to  drain 
it  as  much  as  possible  of  blood.  The  base  of  the  mass  during  the 
operation  should  be  constricted  by  an  elastic  band. 

Hydrocele  is  a  collection  of  serous  fluid  in  connection  with  the 
testicle  or  spermatic  cord. 

I.  Hydroceles  m  relation  with  the  testis. 

A.  The  fluid  is  contained  within  the  tunica  vaginalis.  Of  this 
form  there  are  four  varieties.  ""(1)  The  commoii  or  vaginal  hydrorele 
in  which  the  normal  tunica  vaginalis  is  simply  distended  with 
serous  fluid.  This  form  may  be  either  acute  or  chronic.  (2)  The 
congenital _  hydrgcele  in  which  the  fluid  is  contained  in  an  unob- 
literated  funicular  process  of  the  tunica  vaginalis  communicating 
with  the  general  ^Deritoneal  cavity.  (8)  The  ij}fontile  hydrocele  in 
which  the  tunica  vaginalis  proper  and  part  of  the  funicular  pro- 
cess is  distended  with  fluid  as  far  as  the  external  abdominal  ring, 
the  funicular  process  in  the  inguinal  canal  having  been  obliterated. 
Of  this  form  there  is  a  sub-variety,  the  hydrocele  en  hissac  in  which 
the  funicular  process  has  been  obliterated  at  the  internal  abdominal 
ring  and  is  contracted  at  the  external  ring  so  that  there  are  two 
sacs  continuous  with  each  other  by  a  narrow  neck.  (4)  The 
inguinal  hydrocele  in  which  the  tunica  vaginalis  is  distended  with 
fluid  around  the  testicle  retained  in  the  inguinal  canal.  The  sac 
generally  communicates  with  the  peritoneal  cavity. 

B.  The  fluid  is  not^ntained  in  the  tunica  vaginalis.  Of  this  form 
there  are  two  variefiies  :  (1)  7V/e  encysted  ]iydroceli\of  the  epjdidyin's 
in  which  the  fluid  is  contained  in  a  sac  connected  with  the  epididy- 
mis. (2)  The  enc/fxfrd  Injdrocele  of  the  testis  in  which  the  fluid  is 
contained  in  a  space  between  the  tunica  albuginea  and  the  tunica 
adnata. 

IE.  IIydroceles  in  relation  with  the  spermatic  cord.  Two 
varieties  are  described:  [l)  ijiff"''^''  liydrocrlr  of  the  cord,  which  is 
nothing  more  than  a  localized  oedema  of  the  connective  tissue  of 
the  cord.    (2)   Enci[st('d  hydroc-ele  of  the  cord  in  which  there  is  a? 
distinct  sac  containing  fluid  and  arising  either  [o)  in  connection  ) 
with  an  unobliterated  portion  of  the  funicular  process  of  the  tunica  ) 
vaginalis,  or  [h)  in  connection  with  some  persistent  remains  of  the  ■ 
urinary  portion  of  the  Wolffian  bod}^  viz.,  the  paradidymis  of 
Waldeyer  or  organ  of  Oiraldes.  , 

Common  or  vaginal  hydrocele  is  a  collection  of  serous  fluid 
in  the  cavity  of  the  tunica  vaginalis. 

Causes. — Infancy,  middle  age,  heredity,  gout,  and  malaria  are 
said  to  predispose  to  it;  whilst  slight  injuries,  repeated  strains, 
the  presence  of  loose  bodies  in  the  tunica  vaginalis,  and  certain 
chronic  diseases  of  the  testicle  are  sometimes  exciting  causes. 
Often,  however,  no  apj)arently  efficient  cause  whatever  can  be  dis- 
covered.   A  collection  of  fluid  in  the  tnnica  vaginalis  is  common  in 
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connection  with  gonorrhoeal  epididymitis,  a  contusion  of  the  scrotum 
or  punctured  wound  of  the  tunica  vaginalis,  and  is  then  spoken  of 
as  acute  vaginal  hydrocele.  It  usually  subsides  in  a  few  days 
with  the  disease  or  injury  to  which  it  is  secondary. 

Pathology, — By  some  it  is  looked  upon  as  a  passive  dropsy,  due 
to  a  loss  of  balance  between  the  secreting  and  absorbing  power 
of  the  tunica  vaginalis ;  by  others  it  is  believed  to  be  due  to  chronic 
inflammation.  The  fluid  is  of  a  pale  straw  colour,  with  a  specific 
gravity  of  1,020  to  1,030,  and  contains  a  large  quantity  of  albumen. 
The  dilated  tunica  vaginalis  is  usually  thin  ;  but  in  long  standing 
cases  it  is  occasionally  greatly  thickened,  and  may  be  of  cartila- 
ginous consistency.  The  coverings  are  the  same  as  those  of  the 
testicle,  viz.,  skin,  superficial  fascia,  dartos,  and  intercolumnar, 
cremasteric  and  infundibuliform  fasciae. 

Symptoms. — Ordinary  hydrocele  forms  a  smooth,  tense,  elastic  or 
fluctuating  swelling  in  the  scrotum,  of  a  pyriform,  globular  or  oval 
shape,  and  is  frequently  slightly  constricted  at  its  middle  or  at  its 
lower  or  upper  part.  The  chief  diagnostic  sign  is  its  translucenc^^ 
If  the  walls  are  very  thick  it  may  appear  opaque  when  examined 
for  translucency  in  the  usual  way  by  the  light  of  a  candle  ;  but  I 
have  never  met  with  a  hydrocele,  however  thick  its  walls,  which 
was  not  found  translucent  when  a  powerful  light,  as  that  of  an 
ophthalmoscopic  lamp,  was  used.  The  cord  is  free,  and  there  is  no 
impulse  on  coughing,  signs  which  serve  to  distinguish  it  from  a 
hernia.  When  the  hydrocele  extends  up  the  funicular  portion  of 
the  tunica  vaginalis  into  the  inguinal  canal  there  may  however  be 
a  transmitted  impulse  from  the  abdominal  wall ;  it  might  then  be 
mistaken  for  an  irreducible  hernia.  The  dulness  on  percussion, 
the  history  that  it  began  at  the  bottom  of  the  scrotum,  and  the 
translucency,  if  the  light  be  powerful  enough,  will  distinguish  it. 
The  translucency  must  not  be  relied  upon  entirely,  since  a  hernia 
in  an  infant  containing  only  empty  intestine  is  translucent,  and  if 
strangulated,  would,  like  a  hydrocele,  be  irreducible,  and  give  no 
impulse  on  crying.  An  hydatid  cyst  in  the  tunica  vaginalis  would 
also  be  translucent.  The^  testicle  is  situated  behind  and  near  the 
lower  part  of  the  hydrocele,  save  in  exceptional  cases  where  adhe- 
sions have  been  contracted  to  the  anterior  wall,  or  the  testicle  has 
descended  retroverted. 

The  treatment  may  be  palliative  or  radical.  Palliative  treatment 
consists  in  tapping  the  hydrocele  with  a  trocar  and  cannula,  and 
repeating  the  operation  from  time  to  time  as  required.  Before 
tapping  a  hydrocele  the  situation  of  the  testicle  should  be  made 
out,  lest  it  be  injured  by  the  trocar.  This  can  usually  be  done  by 
marking  the  opaque  spot  whilst  examining  for  translucency,  and 
by  the  patient's  sensation  on  handling  it.  If  the  sac  is  not  very 
tense  the  testicle  can  be  felt,    Choose  a  spot  for  puncture  near  the 
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bottom  of  the  swelling,  free  from  scrotal  veins,  which  can  readily 
be  seen  through  the  skin,  and  having  made  out  the  situation  of  the 
testicle,  grasp  the  tumour  from  behind  with  the  palm  of  the  hand 
so  as  to  make  it  tense,  and  plunge  the  trocar  and  cannula,  held  as 
in  Fig.  385,  sharply  into  the  sac  to  ensui^e  perforating  the  wall. 
The  trocar  should  be  directed  at  first  backwards,  and  then  imme- 
diately  turned  upwards  to  avoid  wounding  the  testicle.  Having 
withdrawn  the  fluid,  remove  the  cannula,  and  apply  a  small  pad  of 
lint  or  strapping. 

The  radical  cure  is  commonly  effected  by  injecting  tiiicture  of 
iodine  into  the  sac  through  the  cannula  after  having  withdrawn  the 
fluid.  The  quantity  injected  is  usually  about  two  drachms.  If  ten 
drops  of  a  5  per  cent,  solution  of  cocaine  are  injected  before  the  iodine 
no  pain  generally  is  felt  at  flrst,  but  as  the  effect  of  the  cocaine  wears 
off,  intense  pain,  lasting  for  an  hour  or  more,  is  often  experienced. 


Fig.  385.- — Tapping  a  lij'drocele.    (Bryant's  Surgery.) 


Injections  of  carbolic  acid  (1  in  20),  or  of  23erchloride  of  mercury 
(1  in  2,000)  appear  to  be  equally  effective,  and  are  attended  with 
little  or  no  pain.  The  injection  sets  up  some  slight  amount  of 
inflammation,  and  generally  cures  by  restoring  the  balance  between 
the  secreting  and  absorbing  power  of  the  tunica  vaginalis,  or  occa- 
sionally by  causing  adhesions  between  the  two  layers  of  the  tunica 
vaginalis.  Should  the  injection  fail,  it  may  be  repeated ;  or  the 
tunica  vaginalis  may  be  laid  open,  a  portion  cut  away,  and  the 
remainder  united  by  suture  and  drained.  But  even  this  treatment 
cannot  always  be  depended  on  for  curing  the  hydrocele.  The  only 
absolutely  c;ei^tain  method  is  to  lay  open  the  sac  and  allow  it  to 
granulate  up  from  tlic  bottom. 

The  hydroceles  so  frequentl}^  seen  in  young  children  generally) 
undergo  a  spontaneous  cure,  and  nothing  beyond  a  discutient? 
lotion  is  usually  necessary.  Should  the  hydrocele  prove  intract- 
able, however,  it  may  be  punctured  with  a  fine  trocar  and  cannula, 
and,  if  necessary,  afterwards  injected  with  a  weak  solution  of  iodine. 
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Congenital  hydrocele  is  a  collection  of  fluid  in  the  sac  of  the 
tunica  vaginalis,  the  funicular  process  of  which  through  an  arrest 
of  development  has  remained  un obliterated.  The  fluid,  therefore, 
unless  the  aperture  of  communication  is  very  small,  can  be  readily 
pressed  back  into  the  abdominal  cavity,  and  an  expansile  impulse 
is  given  to  it  on  coughing  or  crying.  In  this  respect  it  resembles  a 
congenital  hernia,  as  it  does  also  by  coming  on  slowly  shortly  after 
birth,  and  by  occupying  the  inguinal  canal,  as  well  as  the  scrotum ; 
but  its  translucency,  dulness  to  percussion,  regularity  of  outline, 
uniform  feel,  and  the  fact  that  the  fluid  goes  back  slowly  when 
pressed  upon,  and  without  the  sudden  slip  or  gurgle  as  is  the  case 
in  a  hernia,  should  serve  to  distinguish  it.  It  should  not  be  for- 
gotten that  a  piece  of  omentum  or  intestine  may  descend  into  the 
sac  of  the  hydrocele.  At  times,  the  aperture  of  communication 
between  the  funicular  process  and  the  general  peritoneal  cavity  is 
closed,  and  though  the  hydrocele  may  still  extend  more  or  less 
up  the  inguinal  canal,  the  fluid  cannot  be  pressed  back  into  the 
abdominal  cavity.  To  this  condition  the  name  of  infantile  h^idrocde 
has  been  given. 

Treatment.— A  truss  should  be  applied  over  the  inguinal  canal  to 
cause  obliteration  of  the  funicular  j)ortion  of  the  tunica  vaginalis, 
and  to  prevent  the  descent  of  a  hernia,  and  subsequently  the 
hydrocele  may  be  treated  in  the  ordinary  way.  Should  this  not 
suffice,  the  funicular  j^rocess  may  be  exposed  by  open  incision,  the 
neck  ligatured,  and  the  sac  removed.  As  a  rule,  however,  when 
the  obliteration  of  the  funicular  portion  has  been  accomplished,  the 
hydrocele  undergoes  a  spontaneous  cure. 

Encysted  hydrocele  of  the  testicle  and  epididymis. — This 
term  is  applied  to  a  cjai  or  cysts  formed  in  connection  with  the 
testicle  or  epididymis,  but  having  no  communication  with  the  cavity 
of  the  tunica  vaginalis.  Cysts  in  connection  with  the  testicle  itself 
are  very  rare.  They  are  formed  by  the  collection  of  fluid  between 
the  tunica  albuginea  and  tunica  adnata,  and  require  no  further 
description  here.  Encysted  hydroceles  of  the  epididymis,  however, 
though  still  rare,  are  more  often  met  with,  and  may  be  divided  into 
(1)  the  suhseroas  cysts,  which  are  of  no  clinical  importance,  except 
that  they  may  sometimes  become  pedunculated,  and  then  getting 
detached  may  form  loose  bodies  in  the  tunica  vaginalis,  and  (2)  the 
'parenchymatous  or  spermatic  cysts.  The  latter  are  thin-walled, 
membraneous  cysts  lined  with  tesselated  epithelium,  and  containing 
a  watery,  slightly  opalescent  or  milky  fluid,  in  which  there  is  often 
'  an  abundance  of  spermatozoa.  The  presence  of  the  spermatozoa 
may  be  due  to  the  rupture  into  the  cyst  of  one  of  the  seminal  ducts ; 
or  to  the  cyst  being  developed  in  connection  with  a  seminal  duct. 
The  origin  of  these  cysts  is  doubtful.  They  are  generally  belieyjed, 
however,  to  be  developed  from  some  of  the  foetal  remains  of  tb.e 
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Wolffian  body  or  Miillerian  duct,  such  as  the  organ  of  Giraldes, 
hydatid  of  Morgagni,  &c.,  so  abundant  in  the  situation  of  the 
epididymis. 

Signs.- — -They  apj^ear  as  tense,  fluctuating,  translucent,  moveable, 
globular,  smooth  or  lobulated  swellings,  without  impulse  on  cough, 
and  situated  immediately  above  or  behind  the  testicle.  The  cord 
is  generally  free.  They  are  often  combined  with  an  ordinary 
hydrocele. 

Treatment. — These  cysts  usually  give  rise  to  no  inconvenience, 
but  should  they  increase  in  size  and  cause  pain,  they  may  be  tapped 
in  the  ordinary  way,  or,  if  this  fails,  dissected  out  with  strict  anti- 
septic precautions.    Injection  has  not  been  attended  with  success. 

Encysted  hydrocele  of  the  spermatic  cord  is  a  collection  of 
serous  fluid  in  an  unobliterated  portion  of  the  funicular  process  of 
the  tunica  vaginalis.  The  fluid  is  similar  to  that  of  an  ordinary 
hydrocele.  The  coverings  of  the  cyst  are  those  of  the  funicular 
process,  viz.,  the  skin,  and  the  superficial,  intercolumnar,  cremas- 
teric, and  infundibuliform  fasciae ;  the  vas  with  the  arteries  and 
veins  are  behind  it. 

Higns. — An  encysted  hydrocele  of  the  cord  appears  as  a  well- 
defined,  tense,  oval  or  globular,  fluctuating,  freely  moveable 
swelling  in  the  course  of  the  spermatic  cord.  It  is  unconnected 
with  the  testicle  below,  and  cannot  be  reduced  into  the  abdomen 
above  although  it  may  be  i^ushod  back  some  distance  up  the 
inguinal  canal.  It  is  translucent,  and  gives  no  impulse  on  cough- 
ing. But  when  high  uj)  in  the  inguinal  canal,  it  may  be  difficult 
to  distinguish  from  a  small  irreducible  hernia,  as  an  impulse  is 
communicated  to  it  from  the  abdominal  walls,  and  it  may  be 
impracticable  to  detect  its  translucency.  A  cautious  puncture  with 
an  exjiloring  needle  may  then  be  necessary  to  diagnose  it. 

Treatment. — Painting  with  tincture  of  iodine  may  first  be  tried. 
This  failing,  the  cyst  should  be  punctured  with  a  small  trocar  and 
cannula.  Should  it  refill,  it  may  be  injected  with  iodine,  &c.,  like 
an  ordinary  hydrocele,  or  it  may  be  laid  open  by  an  antiseptic 
incision ;  or  better,  dissected  out,  and  if  it  communicates  with  the 
peritoneal  cavity,  a  fact  which  may  be  determined  by  passing  an 
aseptic  probe  along  its  neck,  the  neck  should  be  freed  and  ligatured 
as  high  up  as  possible.  Before  undertaking  its  radical  cure  by 
injection,  it  must  be  ascertained  that  there  is  no  communication 
with  the  i)eritoneum.  This  may  usually  be  done  by  noting  that  no 
decrease  in  size  takes  place  on  a^Dplying  steady  pressure  for  some 
little  time. 

A  HYDROCELE  OF  A  HERNIA  SAC  is  said  to  result  when  the  sac 
of  a  pre-existing  hernia  has  become  distended  with  fluid  after  the 
contents  of  the  sac  have  been  reduced  and  its  neck  has  from  some 
cause,  as  an  adherent  piece  of  omentum,  become  obliterated.  Signs, — ■ 
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The  swelling  is  elastic,  fluctuant,  and,  perhaps,  translucent.  There 
is  no  impulse  on  coughing,  but  a  history  of  a  former  hernia  in  the 
situation  in  which  the  swelling  has  formed.  Treatment. — It  should 
be  cut  down  upon,  the  neck  ligatured,  and  the  sac  itself  dissected 
away. 

Varicocele  is  a  dilated  and  varicose  condition  of  the  spermatic 
plexus  of  veins  (Fig.  386). 

The  causes  of  varicocele  are  not  really  known.  It  has  been  attri- 
buted to  an  extra  lax  state  of  the  parts,  induced 
by  debility  and  general  want  of  tone;  congestion 
from  too  early  or  continual  excitement  of  the 
sexual  organs ;  occupations  involving  long  stand- 
ing ;  and  to  certain  anatomical  peculiarities  (all 
of  which,  however,  are  present  in  every  healthy 
male),  such  as  the  great  length  of  the  spermatic 
veins,  the  dependent  position  of  the  testicle,  the 
plexiform  arrangement  of  the  veins  in  the 
scrotum,  &c.  But  it  often  occurs  in  men  in 
good  health,  and  in  whom  the  parts  are  not  lax. 
The  reasons  given  for  its  much  greater  fre- 
quency on  the  left  than  on  the  right  side  are— 

1,  that  the  left  vein  is  longer  than  the  right; 

2,  that  an  obstacle  is  offered  to  the  outlet  of  the 
left  vein  by  its  opening  at  right  angles  into 
the  renal  vein ;  3,  that  the  blood  pressure  is  less 
in  the  vena  cava  than  in  the  renal  vein  ;  4,  that 
the  left  vein  is  crossed  by  the  sigmoid  flexure, 
and  is  hence  liable  to  be  pressed  upon  by  fsecal 
accumulations.  Mr.  Bennett  considers  that  it 
is  due  to  congenital  malformation  in  the  sper- 
matic venous  apparatus.  Mr.  W.  G.  Spencer, 
who  has  recently  worked  at  this  subject, 
believes  that  the  presence  of  the  large  veins  is 

due  to  a  congenital  variation  from  the  normal  process  of  develop- 
ment, whereby  many  of  the  veins  of  the  "Wolfflan  body  (from  which 
the  spermatic  veins  are  formed)  remain  unobliterated  and  capable 
of  being  dilated  by  anything  obstructing  the  return  of  venous  blood 
from  the  testicle.  More  of  these  veins,  he  says,  are  normally 
obliterated  on  the  right  than  on  the  left  side. 

Symptoms  and  diagnosis. — There  may  be  merely  a  sense  of  weight 
and  fulness  in  the  scrotum,  or  dragging,  or  even  severe,  pain,  worse 
after  the  day's  work  but  relieved  by  recumbency.  The  symptoms, 
however,  are  often  more  mental  than  physical,  the  patient  fearing 
impotence  or  sterility,  and  sometimes  becoming  hypochondriacal  in 
consequence.  The  varicose  veins,  which  may  sometimes  be  seen 
through  the  skin  of  the  scrotum,  form  a  soft,  irregular,  opaque, 


Fig.  386.— Varico- 
cele. (St.  Bar- 
tholomew's Hos- 
pital Museum.) 
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knotted,  pyriform  mass,  in  whicli  there  is  a  distinct  expansile  thrill 
or  impulse  on  cough.  The  swelling  is  confined  to  the  scrotum,  and 
although  it  may  be  reduced  on  the  patient's  lying  down,  it  does  not 
go  back  with  a  gurgle  or  slip  like  a  hernia,  and  gradually  returns 
when  the  patient  rises,  notwithstanding  that  the  finger  is  placed 
over  the  external  abdominal  ring.  The  testicle,  though  perhaps,  as 
a  rule,  a  little  smaller  than  natural,  is  seldom  much  atrophied. 
The  treatment  may  be  either  palliative  or  radical. 

The  palliative  treatment  consists  in  cold  sponging,  the  use  of 
shower-baths,  healthy  exercise,  regulation  of  the  bowels,  and  the 
administration,  when  indicated,  of  ferruginous  tonics  ;  whilst  the 
mental  anxiety  of  the  patient  should  be  relieved  by  the  assurance 
that  atrophy  or  impotence  need  not  be  feared.  Locally,  a  sus- 
pensory bandage  should  be  worn,  or  the  veins  braced  up  by 
drawing  the  lower  part  of  the  scrotum  through  a  WormalcVs  ring. 

The  radical  treatment  should  be  undertaken  (1)  when  the  vari- 
cocele is  large  or  causes  much  jDain  ;  (2)  when  it  acts  as  a  bar 
to  entering  the  public  services  ;  or  (3)  when  it  appears  to  be 
inducing  atrophy  of  the  testicle.  Whether  it  should  or  should 
not  be  undertaken  for  the  cure  of  mental  distress,  must  be  left  to 
the  judgment  of  the  surgeon  in  each  individual  case.  The  opera- 
tions for  the  radical  cure,  which  have  for  their  object  the  oblitera- 
tion of  the  enlarged  veins,  are  many.  The  one  I  prefer  is  the 
subcutaneous  ligature;  but  the  ligature  of  the  veins  by  open  incision 
is  an  excellent  operation,  provided  strict  antiseptic  precautions  are 
taken.  If  the  open  method  is  chosen,  the  incision  should  be  made 
over  the  inguinal  canal  rather  than  in  the  scrotum,  since  it  is  most 
difficult  to  thoroughly  disinfect  the  skin  in  the  latter  situation. 
The  suhcutaneous  method  may  be  done  as  follows  : — Separate  the  vas, 
which  can  always  be  felt  as  a  rounded  cord,  from  the  veins ;  pass 
with  a  nsevus-needle  a  thread  of  fine  silk  or  kangaroo-tail  tendon 
between  the  veins  and  the  vas,  and  then  back  again  between  the 
veins  and  the  skin,  and  tie  the  veins,  allowing  the  knot  to  slip 
through  the  puncture  in  the  skin.  Eepeat  the  procedure  three 
quarters  of  an  inch  above,  and  place  the  scrotum  in  an  antiseptic 
dressing.  The  spermatic  arteries  escape  injury  as  they  slip  away 
with  the  vas,  to  which  they  are  attached.  This  method  can  be 
recommended  as  safe,  painless,  efficient,  easy  of  performance,  and 
as  necessitating  the  minimum  amount  of  rest  subsequent  to  its 
performance.  A  hard  mass  remains  for  some  months  between  the 
situations  of  the  ligatures,  but  gradually  disappears  in  time.  Where 
the  veins  are  much  elongated,  the  open  incision  is,  perhaps,  the  best, 
since  a  portion  can  then  be  excised,  and  the  two  ends  tied  together, 
thus  shortening  the  cord  and  bracing  up  the  testicle. 

Tumours  of  the  spermatic  cord  are  occasionally  met  with  ; 
lipomata  only   are  here   described.     XjifomMa  are  not  very 
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uncommon.  They  occur  as  elongated,  soft,  semi-fluctuant,  smooth, 
or  occasionally  finely  lobulated  swellings.  They  spring  from  the 
subperitoneal  fat,  and  during  their  descent  along  the  inguinal  canal 
may  draw  down  a  process  of  jjeritoneum,  into  which  a  hernia  may 
descend.  They  are  more  often  met  with  on  the  left  side,  occur 
in  lean  as  well  as  in  fat  people,  and  increase  slowly  and  steadily 
in  size.  They  may  be  distinguished  from  an  inguinal  hernia,  with 
which  they  are  often  associated,  by  being  irreducible,  by  having  as 
a  rule  no  impulse  on  cough,  by  their  elastic  feel  and  by  descending 
lower  when  traction  is  made  on  the  testicle.  Treatment. — Open 
incision  and  dissecting  out  the  growth. 

Torsion  of  the  spermatic  cord,  i.e.,  a  twisting  of  the  cord 
so  that  the  epididymis  is  felt  in  front  instead  of  behind  the  body 
of  the  testis,  is  occasionally  met  with  either  in  a  testis  to  all 
external  appearance  previously  normal,  or  in  a  testis  retained  in 
the  inguinal  canal.  The  twisting  has  been  attributed  to  spasm  of 
the  cremaster.    If  unrelieved  the  testicle  will  atrophy  or  necrose. 

Syraptoms. — The  torsion  is  attended  by  a  tender  and  painful  swell- 
ing in  the  groin  or  scrotum,  dull  to  percussion,  irreducible,  and 
without  impulse  on  cough,  the  symptoms  generally  coming  on 
suddenly  after  great  strain  or  exertion.  Vomiting  is  nearly  always 
present,  and  there  may  be  constipation.  Thus  when  the  testis  is 
retained  a  strangulated  hernia  is  very  closely  simulated. 

Treatment. — When  seen  early  the  cord  may  be  readily  untwisted 
if  the  testis  is  in  the  scrotum,  the  symptoms  at  once  disappearmg 
as  in  Nash's  case.  If  the  testis  is  in  the  groin  or  inguinal  canal, 
it  should  be  removed  and  the  canal  and  ring  closed  by  sutures. 

Hematocele  or  common  hematocele  is  an  effusion  of  blood 
into  the  cavity  of  the  tunica  vaginalis.  Blood  may  also  be  effused 
into  an  encysted  hydrocele  of  the  testis,  epididymis  or  cord,  into 
the  substance  of  the  testicle  itself,  or  into  the  tissue  of  the  scrotum  ; 
and  to  such  the  terms  hsematocele  of  the  testis,  hsematocele  of  the 
cord  &c.,  have  been  applied.  All  of  these  conditions,  however,  are 
too  rare  to  admit  of  any  description  here. 

Causes. — An  ordinary  htematocele  may  be  due  to  a  blow  on  the 
testicle,  or  a  strain  in  lifting  heavy  weights,  or  a  like  injury  to  a 
hydrocele  ;  to  puncture  of  the  testicle  or  a  blood-vessel  in  tapping  a 
hj^drocele ;  or  to  the  giving  way  of  a  weakened  or  varicose  vessel 
in  consequence  of  the  alteration  in  tension  on  removal  of  the 
hydrocele -fluid  by  tapping.  At  times,  however,  it  may  occur 
spontaneously,  and  is  then  probably  due  to  some  atheromatous  or 
other  change  in  the  vessels,  or  chronic  inflammation  of  the  tunica 
vaginalis. 

Z^ffi7/o/o.(/^/.— The  effused  blood  may  be  absorbed,  or  it  may^clot 
and  be  deposited  on  the  walls  of  the  sac,  giving  the  hsematocele 
on  section  the  appearance  of  an  aneurysm  (Fig.  387) ;  or  the  central 
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portions  of  the  clot  may  break  clown  into  a  chocolate -coloured  fluid, 
which  under  the  microscope  is  seen  to  consist  of  disintegrating 
blood- corpuscles  and  haematin  and  cholesterin  crystals.  At  times 
sup2)uration  may  take  place,  the  fluid  in  the  sac  then  consisting  of 
a  mixture  of  broken-down  blood  and  pus.  Clalcification  of  the 
walls  in  old- standing  cases  may  occur. 

H)!(jns  and  diagnosis. — Hsematocele  comes  on  suddenly,  appearing 
as  a  smooth,  tense  or  semi-fluctuating,  oval  or  globular,  non- 
translucent  swelling  in  the  scrotum.  At  first  there  may  be 
considerable  pain  in  the  testicle  and  ecchymosis  of  the  scrotum ; 
but  later,  neither,  as  a  rule,  will  be  present.  Testicular  sensation 
is  generally  discovered  behind  the  swelling.  The  freedom  of  the 
cord  and  absence  of  impulse  on  coughing  should  at  once  serve  to 
diagnose  it  from  a  hernia,  and  its  non-translucency  from  a  hydro- 
cele. But  from  malignant  or 
other  growths  it  is  often  difficult 
to  distinguish  it ;  and,  indeed, 
in  some  cases  it  is  only  after 
puncture  with  a  grooved  needle 
or  even  after  an  exploratory  in- 
cision, that  this  can  be  done. 
The  history  of  its  sudden  onset, 
its  shape,  the  absence  of  the 
varying  consistency  noted  in 
malignant  disease,  the  non- 
involvement  of  the  glands  or  of 
the  cord,  and  the  presence  of 
testicular  sensation  posteriorly,  Fk^.  387. — IlHiiuitocelc.  (vSt.  Ikr- 
should  help  in  the  diagnosis.  On  tliolomew's  Hospital  Museum.) 
punctui'e   a   chocolate -coloiu^ed 

fluid  escapes  in  the  one  case ;  arterial  blood  or  nothing  at  all,  in 
the  other. 

Treatment. — When  the  hsematocele  is  recent,  rest  in  bed,  the 
api:)lication  of  cold  or  of  evaporating  lotions,  and  the  elevation  of 
the  part  on  a  pillow,  may  lead  to  the  absorption  of  the  blood.  If 
this  fails,  the  blood  may  be  withdrawn  with  a  trocar  and  cannula. 
When  such  is  done,  however,  the  sac  in  my  exi^erience  generally 
refills,  and  I  believe  time  is  gained  in  the  end  by  at  once  making  a 
free  incision  into  the  sac,  turning  out  the  clots,  securing  any 
bleeding  vessel  that  may  be  seen,  and  allowing  the  wound  to  heal 
by  granulations.  In  long-standing  cases,  and  especially  when  the 
walls  are  much  thickened,  this  treatment  is  clearly  indicated,  but 
if,  on  laying  the  sac  open,  the  walls  are  found  of  cartilaginous  con- 
sistency, perhaps  calcified,  and  the  patient  is  old  or  broken  down 
in  constitution,  excision  of  the  testicle  is  then  called  for,  as  other- 
wise long- continued  suppuration,  which  may  terminate  in  exhaustion 
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and  death,  may  ensue.  Where  suppuration  has  occurred,  a  free 
incision  should,  under  any  circumstances,  at  once  be  made. 

Acute  inflammation  of  the  testicle  is  generally  spoken  of 
as  orchitis,  or  as  epididymitis  according  as  the  body  or  the  epididy- 
mis is  primarily  or  chiefly  affected. 

Causes. — Gonorrhoea  is  the  most  frequent  cause;  but  injury  of 
the  testicle,  or  irritation  of  the  prostatic  urethra,  as  from  the  tying 
in  of  a  catheter,  or  from  the  impaction  of  a  calculus  or  fragment  of 
a  calculus,  are  not  uncommon  causes.  Orchitis  sometimes  occurs 
dming  an  attack  of  mumps,  and  is  then  said  to  be  due  to  meta- 
stasis. It  also  occurs  in  gout,  occasionally  in  rheumatism  and 
malaria.  It  has  also  been  attributed  to  the  use  of  strong  injec- 
tions for  the  cure  of  gonorrhoea.  How  inflammation  of  the  testicle 
is  induced  by  the  irritation  of  the  urethra  is  a  disputed  question. 
It  is  variously  taught,  however,  that  it  is  due  to — 1,  inflam- 
mation spreading  along  the  vas,  the  most  likely  view ;  2,  reflex 
irritation  ;  and  3,  metastasis. 

Patlioloyy. — The  walls  of  the  tubules  and  the  intertubular  con- 
nective tissue  become  infiltrated  with  inflammatory  products,  and 
the  tubules  filled  with  desquamated  epithelium.  Resolution  usually 
occurs,  leaving  the  testicle  little  or  not  at  all  impaired  either 
in  structui^e  or  function.  S.uppui'ation,  however,  is  occasionally 
induced ;  and  when  the  epididjanis  is  chiefly  involved,  the  inflam- 
matory material,  in  place  of  being  absorbed,  may  be  converted  into 
fibrous  tissue,  which,  subsequently  contracting,  may  cause  obstruc- 
tion of  the  tubules  of  the  epididymis.  Such  may  be  known  to 
have  occuiTed  by  the  presence  of  a  small  hard  lump  in  the  region 
of  the  globus  minor  or  major.  An  effusion  of  fluid  into  the  tunica 
vaginalis  [acute  hydrocele)  is  very  common,  but  more  so  in  epididy- 
mitis than  in  orchitis,  because  the  visceral  layer  of  the  tunica 
vaginalis  is  in  contact  with  the  inflamed  tissue  in  the  former  case, 
but  is  separated  from  it  by  the  thick  tunica  albuginea  in  the  latter. 

Siyns. — In  a  well-marked  case  there  is  intense  pain  in  the 
testicle,  with  a  dragging  or  aching  pain  in  the  groin  and  along  the 
course  of  the  cord.  The  testicle  is  swollen,  and  exquisitely  tender 
on  handling  ;  the  vas  feels  unif ormily  swollen  and  thickened ;  and 
the  skin  of  the  scrotum  is  oedematous  and  of  a  dusky-red  colour. 
When  the  inflammation  falls  on  the  epididymis,  the  pain  and 
swelling  will  be  chiefly  confined  to  the  lower  and  back  part  of  the 
testicle — the  region  of  the  tail  of  the  epididymis,  i.e.,  the  globus 
minor — and  fluid  will  often  be  detected  in  the  tunica  vaginalis. 
The  discharge,  if  the  inflammation  of  the  testicle  occurs  during  an 
attack  of  gonorrhoea,  generally  ceases  or  becomes  less  when  the 
inflammation  is  at  its  height.  The  local  signs  are  often  accom- 
panied by  sharp  febrile  disturbance,  raised  temperature,  furred 
tongue,  nausea  or  even  vomiting,  and  constipation. 
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Treatment. — When  the  attack  is  acute,  rest  in  bod  with  the 
testicle  supported  on  a  pillow  is  desirable.  Hot  fomentations,  and, 
in  the  intervals,  hot  boracic  poultices  applied  to  the  testicle  and 
groin,  give  the  most  relief.  Internally  a  brisk  purge  should  be 
given  at  the  onset,  followed  by  saline  laxatives  and  small  doses  of 
antimony.  If  the  pain  is  very  severe,  opium  or  salicylate  of  soda 
(grs.  XX.  every  hour  or  two)  may  be  given ;  or  belladonna  and  glycerine 
may  be  ai:)plied ;  or  a  vein  of  the  scrotum  opened ;  or  the  tunica 
vaginalis  or  testicle  punctured  to  relieve  tension  either  with  a  needle 
in  several  places  or  with  a  tenotomy  knife.  If  su]3puration  occui^s, 
a  free  incision  should  be  made  to  let  out  the  pus.  In  subacute 
attacks,  where  the  patient  is  unable  to  leave  his  work,  a  suspensory 
bandage  should  be  worn.  If  the  testicle  remains  enlarged  it  should 
be  strapped.  Appropriate  remedies  must  be  given  should  the 
inflammation  have  a  gouty,  rheumatic  or  malarious  origin. 

Chronic  inflammation  of  the  testicle  may  be  a  sequel  to 
the  acute  disease;  or  it  may  begin  as  a  chronic  or  subacute 
affection,  and,  like  the  acute  form,  may  involve  either  the  body  of 
the  testicle  or  the  epididymis,  or  both.  The  two  chief  causes  of 
chronic  inflammation  are  undoubtedly  syphilis  and  tubercle ;  but 
it  may  occur  quite  independently  of  either  of  these  affections,  and 
should  then,  for  the  sake  of  distinction,  be  called  simple  chronic 
orchitis  or  epididymitis.  The  syphilitic  and  tuhercidous  forms  are 
described  separately  under  those  heads. 

Signs. — The  testicle  appears  enlarged,  smooth,  laterally  com- 
pressed, egg-shaped,  hard,  heavy,  and  painful  on  pressure;  the 
testicular  sensation  is  not  lost ;  the  vas  is  but  slightly  thickened  ; 
the  skin  is  non-adherent,  and  the  ei^ididymis  (except  when  the 
disease  is  limited  to  that  part)  is  not  distinguishal3le  from  the  body 
of  the  organ.  In  chronic  epididymitis  an  indurated,  painful,  and 
tender  lump  is  felt  in  the  situation  of  the  globus  minor  or 
major. 

Treatment. — ^Mercmy  or  iodide  of  potassium  should  be  given 
internally,  and  strapping  applied  to  the  enlarged  organ  when  the 
body  is  chiefly  affected.  In  chronic  epididymitis,  in  addition  to 
internal  remedies,  inunction  with  mercimal  ointment  may  be  of 
service. 

Tuberculous  disease  of  the  testis  may  result  from  (1)  pri- 
mary infection,  i.e.,  the  tubercle  bacillus  having  entered  the  blood 
stream  from  without,  may  find  its  locus  minoris  resistentiae  in  the 
testicle,  or  (2)  it  may  be  secondary  to  similar  disease  existing  in 
neighbouring  organs,  such  as  the  bladder,  prostate,  &c.,  and  is  then 
due  to  extension  of  the  disease  along  the  vas  deferens. 

Pathology. — ^The  disease  generally  begins  m  the  epididymis,  and 
thence  may  spread  to  the  body  of  the  organ.  It  may  also,  when 
it  primarily  attacks  the  testis,  extend  up  the  vas  to  the  vesiculse 
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seminales  and  prostate,  and  thence  to  the  bladder,  and  even  to  the 
ureters  and  kidneys.  In  some  cases  the  testicle  appears  to  be  the 
starting-point  of  a  general  tuberculosis ;  in  others,  merely  to  be 
involved  in  common  with  other  organs  in  the  general  disease.  In 
many  instances,  however,  the  disease  may  remain  localized  to  the 
testicle,  and  no  other  manifestation  of  tubercle  occur  in  the  body. 
The  inflammatory  products  inhltrating  the  epididymis  and  testicle 
have  a  great  tendency  to  undergo  caseation,  forming  the  non- 
vascular yellow  masses  of  cheesy-looking  material  so  characteristic 
of  the  disease  (Fig.  388). 

Signs. — The  disease  usually  begins  very  insidiously  and  with 
little  pain.  The  epididymis,  especially  the  head,  and  later  the  body 
of  the  testicle,  are  found  enlarged.     The  testicle  is  usually  but 

slightly  tender  on  handling,  and  the 
testicular  sensation  is  not  lost;  a 
hydrocele  may  be  present,  or  part 
of  the  tunica  vaginalis  may  be 
obliterated.  Subsequently  the  cord, 
especially  the  vas,  becomes  thickened 
and  the  skin  adherent ;  whilst  still 
later,  the  skin  may  give  way  and  a 
fungus  composed  of  the  infiltrated 
tubules  protrude,  or  a  discharging 
sinus  be  produced.  The  vesiculae 
seminales  or  prostate  may  now  be 
felt  enlarged  on  examining  by  the 
rectum,  and  bladder  or  urinary 
troubles  may  set  in  ;  whilst  symp- 
toms of  tubercle  in  the  lung, 
larynx  or  other  organs  may  super- 
vene and  the  patient  succumb  to 
tuberculous  disease.  At  other  times 
no  constitutional  signs  manifest  themselves,  and  the  patient  may 
completely  recover. 

Diagnosis. — From  syjjJiilitic  orchitis  it  may  generally  be  distin- 
guished by  the  enlargement  of  the  epididymis,  the  moniliform 
thickening  of  the  cord,  non-absence  of  testicular  sensation, 
adhesion  of  the  skin,  tendency  to  softening  and  suj)i:)uration, 
enlargement  of  the  vesiculse  seminales,  concomitant  signs  of 
tubercle  elsewhere,  non- effect  of  an ti- syphilitic  remedies  and  the 
discovery  of  tubercle  bacilli,  should  there  be  an  open  wound,  by 
cultivation  experiment  of  the  discharge.  From  malignant  disease 
it  may,  as  a  rule,  be  readily  diagnosed,  in  that  the  malignant 
affection  is  of  rapid  growth,  very  painful,  and  affects  the  whole 
organ  without  destruction  of  body  or  epididymis. 

Treatment. — In  the  early  stages,  before  the  vas  or  vesiculee 


Fig.  388.— Tubercle  of  the  testicle. 
(St.  Bartholomew's  Hospital 
Museum.) 
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seminales  have  become  involved,  some  sui'geons  advise  the  removal 
of  the  organ  for  the  purpose  of  preventing,  if  possible,  general 
dissemination  of  the  disease,  and  where  both  testicles  are  affected, 
even  the  removal  of  both.  Others,  however,  rely  on  constitutional 
treatment,  and  only  advise  the  removal  of  the  testicle  should  it 
become  destroyed  by  the  disease.  If  the  vesiculse  seminales  are 
found  affected  in  the  early  stages,  or  signs  of  tubercle  are  discovered 
in  other  parts,  the  testicle  should  of  course  on  no  account  be 
excised.  The  constitutional  treatment  is  that  already  described 
under  Tubercle  (p.  48).  The  local  treatment  consists  in  suspen- 
sion of  the  organ,  avoidance  of  horse  or  other  violent  exercise, 
and  recumbency  during  an  exacerbation  of  the  inflammation. 
Should  the  tubercle  soften  and  suppui'ation  occur,  the  abscess 
must  be  opened,  thoroughly  scraped  with  a  Volkmann's  spoon,  and 
the  wound  plugged  with  iodoform  gauze.  If  intractable  sinuses 
remain,  they  should  be  also  scraped.  If  a  fungus  forms  it  will 
frequently  recede  under  rest  in  bed,  cleanliness,  and  the  application 
of  a  stimulating  ointment  or  of  iodoform.  Should  the  testicle 
become  completely  disorganized  it  had  better  be  excised. 

Syphilitic  disease  of  the  testicle  occurs  during  the  late 
i  secondary  and  the  tertiary  stages  of  syphilis.  Pathology. — The 
I  lesion  in  the  earlier  stages  of  syphilis  usually  takes  the  form 
I  of  a  small-cell-ill  filtration  of  the  intertubular  connective  tissue 
I  {syphilitic  interstitial  orchitis);  in  the  later  stages,  of  distinct 
gummatous  masses,  resembling  gummata  in  other  situations 
[yummatous  orchitis).  The  body  of  the  testicle  alone  is  usually 
affected,  and  though,  in  some  instances,  syphilitic  epididymitis  is 
met  with,  the  cord  and  epididymis  generally  escape.  In  the 
secondary  stage  both  testicles  may  be  implicated,  either  simul- 
taneously, or,  as  more  often  happens,  one  after  the  other,  the 
disease  here,  as  in  other  secondary  affections,  manifesting  its 
tendency  to  be  symmetrical.  Under  apj^ropriate  treatment  the 
small-cell-infiltration  may  be  completely  absorbed,  leaving  the 
testicle  apparently  little,  if  at  all,  affected;  or  it  may  undergo 
fibroid  changes,  and  the  subsequent  shrinking  of  the  fibrous  tissue 
produce  more  or  less  atrophy  of  the  organ.  But  it  seldom  breaks 
down  and  suppurates  as  the  gummatous  form  in  j^atients  with 
undermined  constitutions  is  apt  to  do.  In  the  tertiary  affection 
one  testicle  only  is,  as  a  rule,  involved,  the  asymmetrical  character 
of  tertiary  syphilis  being  thus  borne  out.  The  gummatous 
masses  may  clear  up  under  treatment,  but  where  the  constitution 
is  impaired  they  are  liable  to  break  down  and  suppurate  or  a 
fungous  protrusion,  though  rarely,  may  occur.  The  typical  appear- 
ance of  a  gummatous  testicle  on  section  is  seen  in  Fig.  389.  The 
organ  is  occupied  by  large  yellowish-white  nodules  of  a  tough, 
fibrous,  non-vascular  material ;  some  of  the  gummata  are  distinct ; 
w.  3d 
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the  remainder  have  coalesced  into  a  mass  which  occupies  the 
anterior  part  of  the  organ.  A  loose  fibroid  tissue,  which  is  very 
vascular  and  of  a  pink  colour  in  the  original  specimen,  surrounds 
and  separates  the  nodules. 

Sifjns. — Syphilitic  disease  is  very  insidious  and  painless  in  its 
onset,  the  testicle  often  attaining  some  size  before  the  patient's 
attention  is  directed  to  it.  The  testicle  is  enlarged,  very  hard,  not 
tender  on  handling,  and,  as  a  rule,  absolutely  painless ;  the  tes- 
ticular sensation  is  completely  lost ;  the  skin  is  not  involved,  but 
appears  natural,  and  is  freely  moveable  over  the  swelling.  The  signs, 
however,  vary  somewhat  according  to  the  stage  of  syphilis  at  which 
the  testicle  is  affected.  Thus,  in  the  secondary  stages,  the  testicle 
is  smooth,  oval,  and  often  laterally  compressed;  in  the  tertiary, 

nodular  and  irregular,  and  the 


tunica  vaginalis  frequently  con- 
tains fluid  [vaginal  hydrocele). 
In  the  secondary,  usually  both 
testicles  are  affected ;  in  the 
tertiary,  often  only  one.  In  the 
tertiary,  moreover,  thegummata, 
in  neglected  cases,  or  where  the 
constitution  is  undermined,  may 
break  down,  the  skin  become 
involved  in  the  inflammation 
and  give  way,  and  a  sore  having 
the  characters  of  a  tertiary  syphi- 
litic ulcer  result.    More  rarely 


Fig.  389.— Syphilitic  testicle.  Gum-  a  fungus  may  protrude.  The 
matous  variety.  (St.  Bartholomew's  characters  of  the  secondary  and 
Hospital  Museum.)  tertiary  disease,  however,  often 

merge  into  each  other.  A 
syphilitic  testicle  may  have  to  be  diagnosed  from  simple  orchitis 
and  from  tuberculous  disease.  The  freedom  of  the  cord  and 
epididymis,  the  absence  of  all  pain  and  tenderness  on  handling, 
the  loss  of  testicular  sensation,  the  hardness  of  the  organ,  the  non- 
im2)lication  of  the  skin,  the  j)i'esence  of  a  vaginal  hydrocele,  the 
history  of  syphilis,  the  fact  that  the  patient  has  not  had  gonorrhoea 
or  a  previous  attack  of  acute  orchitis,  nor  received  an  injury  to  the 
testicle,  and  the  absence  of  signs  of  tubercle  in  other  organs,  point 
to  the  disease  being  of  a  syj)hilitic  origin.  The  presence  of  a  vaginal 
hj^drocele  is  not  of  much  diagnostic  value,  since  in  my  experience 
it  is  almost  as  common  in  tubercle  as  in  syphilis.  It  must  not  be 
forgotten,  however,  that  syphilis  may  occur  in  a  tuberculous 
subject ;  and  that  the  characters  of  the  two  aifections  may  then 
be  more  or  less  combined. 

Treatmeyit. — The  earlier  the  testicle  is  affected  in  the  course  of 
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constitutional  syphilis,  the  more  marked  will  be  the  effect  of 
mercury ;  the  later,  of  iodide  of  potassium.  Often  the  best  results 
are  obtained  from  the  two  drugs  combined.  Ijocally,  the  testicle 
may  be  merely  suspended ;  or  it  may  be  strapped  in  the  earlier 
stages  with  advantage.  Any  fluid  in  the  tunica  vaginalis  will 
commonly  be  absorbed  during  the  treatment,  though  sometimes 
tapping  may  be  required.  Should  the  skin  give  way,  and  an  ulcer 
be  produced,  it  should  be  treated  like  other  sjq^hilitic  ulcers.  In 
rare  instances,  where  the  testicle  is  totally  disorganized,  extirpa- 
tion may  become  necessary. 

Chondromata  or  cartilaginous  tumours  of  the  testicle  are 
very  rare.  A  beautiful  example,  however,  is  shown  in  the 
accompanying  illustration  (Fig.  390).  They  may  be  known  by 
their  extreme  hardness.    They  are  thought  to  arise  in  connection 


Fig.  390. — Clionclrouia  of  the  testicle. 
(St.  Bartholomew's  Hospital  Museum.) 

with  portions  of  the  embryonic  cells  of  the  proto vertebrae,  carried] 
down  from  the  lumbar  region  with  the  testicle  during  its  descent.  ' 
Removal  of  the  testicle  is  the  proper  treatment. 

Cystic  disease  oe  the  testicle  embraces  two  distinct  condi- 
1  tions,  (a)  one  a  simple,  benign,  cystic  transformation  of  the  testis, 
the  cysto-Jihru'nia  or  shnp/e  cystoma,  and  {h)  a  rajiidly-growing 
malignant  growth  (the  so-called  ci/sto-sarcoma)  in  which  besides 
its  cystic  nature  there  are  sarcomatous  elements.  Both  are  j^robably 
varieties  of  the  same  disease,  and  differ  chiefly  in  the  structure  of 
the  inter-cystic  stroma,  which,  in  the  simple  cystoma,  consists  of 
simple  flbrous  elements,  and  in  the  malignant  form  of  an  embryonic 
connective  tissue.  They  run  widely  different  clinical  courses,  the 
one  being  benign,  and  not  tending,  as  a  rule,  to  recurrence  after 
removal,  the  other  growing  rapidly  and  leading  to  dissemination  in 
distant  organs  as  well  as  recurrence  in  situ  after  removal. 

3  D  2 
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Signs.— The  simple  cystoma  grows  slowly,  and  seldom  attains  a 
size  larger  than  a  turkey's  egg.  It  is  smooth  on  the  surface,  and  is 
ovoid  in  shape.  In  consistence  it  varies  according  to  the  size  of  the 
cysts.  The  spermatic  cord  is  not  involved,  and  the  lumbar  glands 
are  not  enlarged.  The  disease  usually  occurs  in  middle  life.  The 
cysto-.sarcoma  grows  rapidly,  and  in  the  space  of  a  few  months  may 
attain  the  size  of  a  cocoa-nut.  The  surface  is  usuall3"  uneven  and 
the  oval  shape  of  the  testis  is  speedily  lost.  The  cysts,  which  are 
large  and  numerous,  impart  a  sense  of  elasticity  to  the  touch.  The 
lumbarglands  maybe  enlarged  if  the  disease  has  existedlong  enough. 

Treatment. — In  both  varieties  the  testicle  should  be  removed  as 
soon  as  the  growth  is  recognized.  Eecurrence  is  very  likely  to  take 
place  in  the  malignant  type,  and  sometimes  even  in  the  benign 
variety,  but  when  this  happens  the  intercystic  connective  tissue  is 
usually  found  to  be  on  the  borderland  of  malignancy. 

Other  benign  tumours  of  the  testicle,  such  as  fibroma, 
myxoma,  myoma,  and  osteoma  occur,  but  they  are  too  rare  to  need 
description  here. 

Malignant  disease  of  the  ^'ESTICLe  generally  occurs  in  the 
form  of  round- celled  sarcoma,  more  rarely  in  the  form  of  soft 
carcinoma ;  but,  without  a  microscopical  examination,  the  two 
diseases,  even  on  section,  are  often  quite  indistinguishable. 
Sarcoma  begins  in  the  intertubular  connective  tissue,  and  most 
frequently  occurs  in  early  life  ;  carcinoma  in  the  tubules,  as  a 
proliferation  of  the  ej)ilhelial  lining,  and  is  most  common  after  the 
period  of  middle  age.  In  both,  the  body  of  the  organ  is  primarily 
affected,  and  all  distinction  between  it  and  the  epididymis  is  soon 
lost.  Some  effusion  into  the  tunica  vaginalis  may  at  first  occm^; 
the  two  sui'faces,  however,  rapidly  become  adherent,  the  skin  is 
implicated,  and  a  f ungating  mass  protrudes  externally.  The 
lumbar  glands  are  generallj^  affected,  the  inguinal  only  becoming 
involved  after  the  skin  has  been  reached.  In  a  typical  case  (Fig. 
391)  the  growth  appears,  on  section,  like  a  mass  of  brain-matter, 
blotched  in  places  with  blood ;  whilst  fibrous  bands,  the  remains 
of  the  trabeculse  testis,  are  generally  seen  traversing  the  growth. 
Masses  of  cartilage  are  often  found  m  the  sarcomata,  and  cysts, 
sometimes  containing  intracystic  growths,  are  not  uncommon 
[cystic  sarcoma).  The  disease  formerly  described  as  cystic  sarcocele 
would  generally  appear  to  be  of  such  a  nature. 

Signs. — The  swelling  is  at  first  generally  uniform,  smooth, 
elastic,  or  tense  and  hard,  and  no  distinction  between  the  body 
and  the  epididymis  can  be  made  out ;  but  later  the  cord  becomes 
thickened  and  the  lumbar  glands  enlarged,  and  the  tumour  may 
feel  hard  in  one  j)lace  and  soft  in  another.  Ultimately  the  skin 
becomes  adherent,  gives  way,  and  a  fungating  mass,  covered  with 
a  sanious  discharge,  protrudes. 
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Bi'afjuosis. — The  rapid  growth,  large  size,  and  more  or  less 
globular  shape  of  the  tumour;  the  lancinating  pain;  the  impli- 
cation of  the  skin  and  lumbar  glands  ;  the  enlargement  of  the 
scrotal  veins ;  the  protrusion  of  a  bleeding  fungus ;  and  later,  the 
constitutional  cachexia,  will  indicate  malignancy.  In  the  early 
stages,  however,  a  puncture  or  even  an  exploratory  incision  may  be 
necessary  to  distinguish  it  from  chronic  orchitis,  haematocele,  and 
syphilitic  orchitis.  Thus,  in  malignant  disease,  arterial  blood  will 
generally  flow  ;  in  heematocelo,  a  chocolate-coloured  fluid  containing 
hfematin  crystals  and  broken-down  blood  corpuscles  will  escape  ; 
and  in  chronic  orchitis,  whether  simj)le,  syphilitic,  or  tuberculous, 
nothing  beyond  perhaps  a  drojD  or  two  of  blood  will  be  withdrawn 
by  the  cannula.  At  times  a  piece  of  the 
growth  may  come  away  in  the  end  of  the 
cannula,  and  a  microscopical  examination 
of  this  will  further  aid  in  the  diagnosis. 

Treatment. — Unless  the  glands  are  much 
affected,  the  cord  is  thickened,  and  great 
emaciation  or  cachexia  is  present,  with 
signs  of  the  disease  in  the  internal  organs, 
excision  of  the  testicle  should  be  per- 
formed. When  this  appears  undesirable 
from  the  above-mentioned  reasons,  all 
that  can  be  done  is  to  give  opium  to 
relieve  pain  and  tonics  to  keep  up  the 
general  health,  and  to  apply  some  dis- 
infecting lotion  to  remove  the  foetor 
attending  the  fungating  mass.  After 
removal  of  the  testicle  an  early  re- 
currence of  the  disease  in  the  lymphatic 
glands  or  in  the  internal  organs  is  only 
too  probable. 

Excision  of  the  testicle. — ^The  parti 
make  an  incision  over  the  growth  from  the  external  abdominal  ring 
to  the  bottom  of  the  scrotum.  Free  the  cord  from  its  connections, 
and  having  clamped  and  divided  it,  enucleate  the  testicle  with  a 
few  touches  of  the  knife,  taking  care  not  to  cut  through  the  scrotal 
septum,  and  so  remove  the  other  testicle  at  the  same  time,  a  danger 
best  avoided  by  giving  the  sound  testicle  into  the  charge  of  an 
assistant.  Next  tie  the  spermatic  artery  in  the  stump  of  the  cord, 
and  the  cremasteric  and  deferential  arteries,  if  seen  ;  and  having 
secured  the  cord  by  a  Spencer  Wells'  forceps  in  order  to  prevent  it 
slipping  into  the  inguinal  canal,  loosen  the  clamp,  and  tie  any 
other  vessel  that  may  then  bleed  before  finally  releasing  it. 

Atrophy  of  the  testicle  may  be  simply  the  result  of  old  age ; 
or  it  may  be  due  to — ^1,  inflammation,  especially  that  occurring 
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G.  ;)'.n. — Soft  carcinoma 
of  the  testicle.  (St. 
Bartbolomew's  Hospital 
Museum.) 

having  been  shaved, 
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during  an  attack  of  mumps  ;  2,  interference  with  its  blood  supply 
as  from  the  compression  of  the  spermatic  artery  by  a  new  growth 
or  aneurysm  ;  3,  obstruction  to  the  venous  return  as  in  varicocele  ; 
4,  direct  pressure  on  the  organ,  as  by  an  old  heematocele,  or  by 
the  abdominal  muscles  or  by  a  truss  when  the  testicle  is  retained 
in  the  inguinal  canal. 

Neuralgia  of  the  testicle  is  occasionally  met  with,  but  pain  in 
the  testicle  should  not  be  pronounced  neuralgic  till  the  various 
diseases  of  the  kidney,  rectum,  bladder  and  prostate,  which  may 
give  rise  to  reflected  pain  in  the  testicle,  have  been  excluded. 
When  no  cause  for  the  pain  can  be  discovered,  the  ordinary 
neuralgic  remedies  should  be  given,  although  the  prosj^ect  of 
success  from  their  use  is  not  great. 

Eetained  testicle. — Non-descent  of  the  testicle  is  said  to  be 
due  to — 1,  the  formation  of  adhesions  in  any  part  of  its  course  into 
the  scrotum  ;  2,  dis2')roportion  between  the  size  of  the  testicle  and 
the  abdominal  rings  ;  3,  paralysis  of  the  gubernaculum  testis;  4,  too 
short  a  condition  of  the  spermatic  cord ;  and  5,  malformation  of 
the  testicle.  Thus  the  union  between  the  vas  deferens  and  the 
testicle,  i.e.,  the  union  of  the  Wolffian  duct  and  the  portion  of 
blastema  from  which  the  body  of  the  testicle  is  developed,  may  not 
occur,  and  the  vas  descends  alone.  The  testicle  may  be  arrested  any- 
where along  its  normal  line  of  descent,  retained  testis  proper,  or  it  may 
depart  from  its  normal  route  and  be  found  located  elsewhere  than 
in  its  proper  situation  in  the  scrotum,  ectopia  testis.  Of  retained 
testis  proper  there  are  four  chief  varieties,  viz.,  1,  abdoniinal  retention 
in  which  the  testis  is  located  at  or  near  its  starting  point  in  the 
lumbar  region  ;  2,  ilia  c  retention  in  which  it  has  become  arrested  in 
the  iliac  fossa  ;  3,  inguinal  retention  in  which  it  lies  in  relation  to 
the  inguinal  canal,  and  of  which  there  are  three  subvarieties  ;  [a)  in- 
ternal inguinal  when  the  testis  is  located  at  the  internal  abdominal 
ring;  (h)  interstitial  inguinal  when  it  lies  in  the  canal  itself ,  and 
(r)  external  inguinal,  when  its  position  is  at  the  external  abdominal 
ring;  4,  eruro-scrotal  retention,  where  the  organ  occupies  the  fold 
between  the  scrotum  and  the  thigh.  In  these  situations  it  is  often 
associated  with  a  congenital  hernia.  Of  edojria  testis,  there  are  two 
varieties,  («)  j>erineal  ectopia,  in  which  the  testicle  is  situated  in 
the  perineum  immediately  in  front  of  the  anus,  and  (6)  crurcd  ectopia 
in  which  the  testicle  leaves  the  abdominal  cavity  vii]  the  crural 
canal,  and  appears  in  the  thigh  just  below  Poupart's  ligament. 

Treatment. — ^In  abdominal  and  iliac  retention  nothing  can  be  done. 
In  external  inguinal  retention  the  testicle  should  be  coaxed  into  the 
scrotum  by  gentle  and  oft-repeated  manipulations,  and  a  truss  with 
a  <-shaped  pad,  the  arms  of  the  <  embracing  the  testis,  applied 
over  the  inguinal  canal  should  there  be  signs  of  a  hernia.  If  this 
truss  does  not  keep  up  the  hernia  the  testis  had  better  be  removed 
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and  the  canal  and  ring  closed  by  suture.  In  some  instances  the 
cord  may  be  elongated  sufficiently  to  allow  the  testis  to  be  placed 
in  the  scrotum  by  detaching  the  globus  minor  from  the  body  of  the 
organ,  and  thus  turning  the  testis  upside  down.  The  sac  of  the 
hernia  may  then  be  removed  and  the  canal  and  ring  closed.  When 
the  testicle  is  retained  in  the  inguinal  canal  {i)tfc7\sfUia/  retention), 
time  should  be  given  it  to  descend,  and  a  truss  ajDplied,  if  j^ossible, 
over  the  internal  ring.  Should  it  not  descend  as  the  child  grows 
older,  the  question  of  its  removal  must  ba  raised,  as  in  this  situation 
atrophy  of  the  organ  is  nearly  sure  to  ensue,  and  it  is  liable  to  be 
frequently  attacked  by  inflammation,  and  to  be  affected  by  malig- 
nant disease.  Moreover,  it  exposes  the  patient  to  the  risks  of 
hernia.  In  some  cases,  however,  it  may  be  returned  into  the 
abdomen,  and  kept  there  by  a  truss,  or  by  closing  the  canal.  In 
ectopia  testis  an  attempt  may  be  made  to  place  the  testis  in  the 
scrotum  by  a  plastic  operation,  or,  if  this  is  impracticable,  the  testis 
should  be  removed. 

Surgical  Diseases  of  the  Female  Genital  Organs, 
diseases  of  the  vulva. 

Adhesion  of  the  labia  majora  sometimes  occurs  as  a  con- 
genital affection.  The  labia  should  be  separated  by  forcibly  draw- 
ing them  asunder,  with  the  assistance,  if  necessary,  of  a  probe,  and 
a  piece  of  iodoform  gauze  placed  between  them  to  prevent  re- 
adhesion.  If  neglected,  it  may  be  a  source  of  inconvenience  at 
puberty.  The  parts  are  then  more  firmly  adherent,  and  may 
require  division  by  the  knife. 

Vulvitis,  or  inflammation  of  the  vulva,  is  in  adults  most  usually 
the  result  of  gonorrhoea,  but  occurs  in  young  children,  from  other 
causes,  such  as  cold,  injury,  the  irritation  of  thread- worms,  &c. 
Sometimes  the  sebaceous  glands  and  hair-follicles  of  the  labia  are 
chiefly  affected,  the  parts  then  appearing  dotted  over  with  small 
red  pimples,  and  later,  if  suppuration  occurs,  with  small  pustules. 
There  is  usually  much  redness  and  oedema,  and  an  offensive  dis- 
charge. It  is  of  some  importance  to  recognise  the  fact  that  the 
disease  may  occur  in  children  from  simple  causes,  as,  amongst  the 
j)oor,  mothers  are  apt  to  think  their  child  has  been  tampered  with. 
Treatment.- — -In  addition  to  the  removal  of  the  cause,  cleanliness, 
rest,  attention  to  the  general  health,  and  the  use  of  a  mild  astrin- 
gent lotion,  is  all  that  is  usually  required. 

Abscess  occasionally  follows  inflammation  of  the  vulva.  It  is 
often  due  to  the  extension  of  inflammation  (generally  gonorrhoeal) 
to  Bartholin's  gland,  or  to  suppuration  in  a  labial  cyst.  A  free  and 
^arly  incision  should  be  niade  to  prevent  burrowing  of  pus,  which 
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is  otherwise  apt  to  occur,  leading  to  the  formation  of  obstinate 
fistulse.    Should  these  form  they  should  be  laid  freely  open. 

Cysts  in  the  labium  are  generally  due  to  the  obstruction  of  a 
mucous  follicle  or  the  duct  of  Bartholin's  gland,  as  the  result  of 
irritation.  Dermoid  and  sebaceous  cysts  are  more  rarely  met  with. 
The  mucous  cysts  generally  contain  a  glairy  fluid,  and  as  their 
walls  are  thin,  appear  as  semi- translucent,  oval,  elastic  swellings. 
They  occasionally  suppurate.  Excision  of  a  portion  of  the  wall, 
and  cauterization,  plugging,  or  scraping  away  the  lining  membrane 
to  ensure  healing  from  the  bottom,  is  all  that  is  usually  necessary. 

Tumours. — Fibrous  tumours  are  occasionally  met  with  in  the 
labium.  They  are  usually  of  the  soft  variety,  and  often  contain 
myxomatous  elements.  They  are  frequently  allowed  to  attain  a 
large  size.  Eemoval  is  the  only  treatment.  Fatty  tumours  and 
Twevi  are  also  met  with  ;  sarcomata  but  rarely. 

Epithelioma  is  not  uncommon,  and  may  generally  be  distin- 
guished from  venereal  warts  and  syphilitic,  tuberculous  or  lupoid 
ulceration  by  the  suiTounding  induration,  the  sinuous  and  everted 
edges  of  the  ulcer,  the  history  of  the  case,  the  age  of  the  patient, 
and  the  early  enlargement  of  the  inguinal  glands.  Early  and  wide 
removal  of  the  growth,  together  with  any  inguinal  glands  that  may 
be  felt  enlarged,  holds  out  the  only  prospect  of  success ;  but  when 
the  growth  has  attained  any  size,  a  rapid  recurrence  is  but  too 
frequent. 

Condylomata  and  venereal  warts  are  very  common  in  this 
situation.  They  require  no  special  description,  and  should  be 
treated  as  described  under  Venereal  Diseases  in  the  Male. 

Pruritus  may  depend  on  various  causes,  as  diabetes,  eczema, 
ascarides,  pediculi,  &c.  These  should  be  sought,  and,  if  possible, 
removed,  the  irritation  being  allayed  in  the  meantime  by  such 
remedies  as  are  mentioned  under  Pruritus  ani  (p.  673). 

Elephantiasis  of  the  labium  is  rare.  Like  the  similar  con- 
dition of  the  scrotum,  it  may  attain  a  large  size.  It  may  be 
removed  by  the  knife,  or  better,  as  the  haemorrhage  is  free,  by  the 
galvano-cautery. 

Noma  is  an  infective  inflammation  of  the  vulva,  attended  by 
phagedaenic  ulceration,  and  is  not  infrequently  met  with  in  the  ill- 
fed,  weakly  children  of  the  poor,  especially  after  the  exanthemata. 
Like  cancrum  oris,  it  probably  depends  upon  the  presence  of  a 
specific  micro-organism.  It  begins  as  a  dusky-red,  indurated  patch 
on  one  labium,  with  much  swelling  and  oedema,  and  spreads  rapidly, 
the  central  parts  often  becoming  gangrenous.  It  is  attended  with 
severe  constitutional  disturbance,  which  soon  assumes  the  typhoid 
type,  and  death  from  exhaustion  or  septicaemia  frequently  ensues. 
It  may  be  followed  by  much  cicatricial  contraction,  and  even 
occlusion  of  the  vulval  orifice.    The  treatment  should  be  energetic, 
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The  affected  part  should  be  scraj^ed  with  a  Yolkmann's  spoon, 
or  destroyed  by  fuming  nitric  acid  or  the  cautery,  and  an  anti- 
septic dressing  applied ;  whilst  fluid  nourishment,  stimulants,  and 
iron  should  be  freely  given,  and  opium  cautiously  administered  in 
doses  suitable  to  the  age  of  the  child.  In  milder  cases  the  appli- 
cation of  boro-glyceride  may  suffice.  In  very  severe  cases,  the 
continuous  warm  bath  has  been  found  of  great  service. 

DISEASES  OF  THE  VAGINA. 

Acute  vaginitis  [colpitis)  is  generally  due  to  gonorrhoea,  but 
may  occur  as  the  result  of  the  use  of  strong  injections,  the  intro- 
duction of  foreign  bodies,  cold,  and  the  exanthemata.  It  is  attended 
with  the  signs  of  inflammation,  and  with  a  profuse,  generally  puru- 
lent, and  sometimes  blood-stained  discharge.  There  is  pain  on 
urination  and  defeecation,  and  tenesmus.  The  inflammation  may 
spread  to  the  uterus,  and  thence  to  the  ralloj)ian  tubes,  or  to  the 
ui'ethra  and  Bartholin's  glands.  Saline  pui^gatives,  rest,  warm 
hip-baths,  abstinence  from  alcohol,  and  cleansing  the  part  with 
Condy's  lotion,  followed  by  astringent  injections,  is  the  proper 
treatment. 

Tumours  of  the  vagina  are  rare,  and  require  no  special  notice. 

Cysts  of  the  vagina  are  occasionally,  though  rarely,  met  with  as 
the  resalt  of  the  distension  of  the  mucous  follicles  ;  and  others  are 
described  as  originating  from  remnants  of  Gartner's  duct,  or  from 
the  dilatation  of  lymphatics.    They  should  be  dissected  out. 

Vesico-vaginal  FiSTULiE,  when  not  due  to  malignant  disease, 
are  generally  the  result  of  sloughing,  consequent  upon  the  pressure 
of  the  child's  head  in  a  prolonged  or  instrumental  labour,  though 
they  may  be  occasionally  produced  in  other  ways,  as  from  the 
impaction  of  a  foreign  body  in  the  vagina  or  urethra,  injury,  &c. 
They  give  rise  to  incontinence  of  urine,  and  are  productive  of  great 
inconvenience.  They  may  be  so  small  as  merely  to  admit  a  23robe, 
or  nearly  the  whole  of  the  anterior  wall  of  the  vagina  may  be 
destroyed.  The  common  situation  is  just  below  the  neck  of  the 
uterus.  Treaiment. — -Where  the  fistula  is  very  small,  touching  it 
with  the  actual  cautery  may  succeed  in  closing  it ;  but  a  plastic 
operation  is  usually  necessary.  The  rectum  having  been  cleared 
by  an  enema,  the  patient  should  be  placed  in  the  lithotomy 
position,  and  a  duck-bill  speculum  introduced.  The  edges  of  the 
fistula  should  then  be  pared,  and  brought  together  with  silver- wire 
or  silk-worm  gut  sutm^e.  The  sutures  should  be  placed  sufficiently 
close  to  prevent  the  passage  of  urine  between  them.  A  good  way 
of  testing  if  they  are  close  enough,  is  to  inject  milk  into  the  bladder, 
so  that  should  any  escape  through  the  fistula,  its  colour  will  make 
it  visible,    Smith's  needle  will  be  found  very  convenient  if  wire 
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sutures  are  used.  The  bladder  should  be  emptied  by  a  catheter 
at  regular  intervals ;  the  vagina  syringed  out  with  an  antiseptic 
solution,  and  dusted  with  powdered  iodoform  ;  and  the  bowels  kept 
confined  for  a  week  or  more. 

Recto-vaginal  fistula  may  occur  from  causes  similar  to  those 
leading  to  the  vesico-vaginal  variety  ;  they  are  also  sometimes  con- 
genital. They  are  commonly  situated  just  within  the  entrance 
to  the  vagina,  and  may  be  closed  in  the  same  way  as  the  vesico- 
vaginal fistula. 

Utero-vesical  and  utero-reotal  fistulte  may  also  occur, 
but  are  too  rare  to  require  any  description  here. 

Imperforate  hymen,  if  overlooked  till  after  puberty,  is  a 
serious  affection,  as  the  vagina,  and  later  the  uterus  and  Fallopian 
tubes,  may  become  distended  with  the  retained  blood,  conditions 
known  respectively  as  hwrnato-Jwlpos,  hcmnato-metra  and  Immato- 
salpinx.    If  relief  is  not  obtained,  enormous  distension  may  occur, 
and  the  tubes  or  uterus  give  way,  setting  up  peritonitis.    Or  the 
hymen  itself  maj'-  yield,  and  all  end  well ;  or  saprsemia  may  occur  j 
from  putrefaction  of  the  blood  and  absorption  of  the  septic  products 
on  the  admission  of  air ;  or  septic  peritonitis  may  be  produced  by 
the  sudden  alteration  of  pressure  or  the  contraction  of  the  uterus 
causing  ruptui-e  of  the  tubes  and  escape  of  fluid  into  the  peri-  j 
toneum.     Treatment. — Before  puberty,  division  or  excision  of  a  1 
portion  of  the  hymen  is  a  simple  and  safe  operation  ;  but  when  | 
distension  has  occurred,  it  is  attended  with  great  risk,  as  if  a  free 
opening  is  made  there  is  danger  of  peritonitis  from  the  same  causes 
as  when  spontaneous  ruj^ture  takes  place,  and  if  a  small  opening  is 
made,  of  saprcemia  from  decomposition.    The  safest  plan,  perhaps, 
is  to  make  a  moderate  sized  opening,  wash  out  with  i^erchloride 
of  mercury  lotion  (1  in  5,000),  and  subsequently  keep  the  parts 
cleansed  by  irrigation  with  antiseptics. 

Malformations  of  the  vagina.— ^4/?Y^s/aor  imperforate  vagina. 
The  vagina  may  be  completely  absent,  or  divided  by  a  transverse 
or  horizontal  septum.  The  uterus  and  ovaries  may  also  be  absent, 
and  no  trouble  will  then  result ;  but  when  these  are  present, 
similar  results  to  those  described  under  imperforate  hymen  may 
follow.  Atresia  of  the  vagina  may  also  be  due  to  adhesions  or  the 
contraction  of  cicatrices  following  ulceration,  &c.  The  absence  of 
the  uterus  may  be  determined  by  introducing  a  catheter  into  the 
bladder,  and  the  finger  into  the  rectum,  when  the  two  will  be  felt 
to  be  in  close  apposition.  In  such  a  case  no  operation  should  be 
undertaken,  as  all  that  would  be  achieved  would  be  to  open  the 
peritoneal  cavity.  Where  the  uterus  and  ovaries  are  present,  and 
distension  has  occurred,  if  the  vagina  is  only  partially  absent  an 
attempt  may  be  made  to  form  a  vagina  by  dissecting  carefully 
through  the  tissues  between  th^  bl^idder  and  the  rectum  in  the 
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direction  of  the  os.  When  this  is  found,  the  parts  must  then  be 
prevented  from  re-adhering  by  introducing  laminaria  tents,  fre- 
quent digital  examinations,  &c.  Where  the  vagina  is  completely 
absent  the  uterus  may  become  distended,  and  may  then  either  be 
punctui'ed  through  the  rectum,  or  in  some  instances  together  with 
the  ovaries  be  removed. 

Cystogele  and  rectocele  are  the  names  given  to  a  prolapse  of 
the  anterior  and  posterior  wall  of  the  vagina  res2Dectivel3\  In  the 
former  the  bladder  of  course  protrudes  ;  in  the  latter  the  rectum  or 
the  pouch  of  Douglas  which  may  contain  some  small  intestine. 
Partial  prolapse  of  either  wall  is  a  frequent  accompaniment  of  ex- 
tensive ruj)tures  of  the  perineum.  These  affections  generally  fall 
under  the  care  of  the  obstetrician,  but  at  times  the  surgeon  may 
be  called  upon  to  perform  a  plastic  operation  for  their  cure.  This 
consists  in  removing  a  portion  of  mucous  membrane  from  the 
upper  or  lower  wall  of  the  vagina  as  the  case  may  be,  bringing  the 
raw  surfaces  together  with  sutui-es,  and  keeping  the  bladder  empty 
with  a  catheter  till  firm  union  has  taken  place. 

diseases  of  the  ovaries  and  fallopian  tubes. 

Ovarian  tumours. — Ovarian  tumours  may  grow  either  from 
the  ovary  itself,  or  from  the  broad  ligament,  and  may  be  either 
solid  or  cystic.  Amongst  the  solid  tumours,  which  are  rare,  carci- 
noma and  sarcoma  are  the  most  common.  Amongst  the  cystic  the 
so-called  multilocular  cysts  are  most  frequently  met  with ;  but 
other  forms,  as  the  unilocular,  the  dermoid,  and  the  parovarian 
cysts,  may  also  occur.  For  a  description  of  these  tumours  and  of 
their  pathology,  which,  at  the  best,  is  but  imperfectly  understood, 
the  reader  is  referred  to  a  special  work  on  the  subject. 

Symptoms. — There  may  be  no  symptoms  at  first ;  but  as  the 
tumour  increases  in  size,  it  gradually  encroaches  on  the  sjjace 
normally  allotted  to  the  pelvic  and  abdominal  viscera,  giving  rise 
to  one  or  more  of  the  following  symptoms.  Thus,  from  pressure 
on  the  bladder  and  rectum  there  may  be  increased  micturition  and 
constipation ;  from  pressure  on  the  iliac  vessels,  oedema  of  the 
lower  limbs  and  genitals ;  from  jDressure  on  the  sacral  and  lumbar 
plexus,  pains  in  the  back,  pudenda,  and  legs  ;  from  pressure  on 
the  stomach,  nausea  and  vomiting ;  on  the  intestines,  diarrhoea  or 
colicky  pains  ;  on  the  portal  vein,  ascites  and  hsemorrhoids  ;  on  the 
kidneys  and  ureters,  albuminous  and  highly- concentrated  urine, 
rich  in  ui'ates.  Later,  as  the  tumour  extends  upwards,  there  will 
be  embarrassed  breathing  and  dysj)noea  from  pressure  on  the 
heart  and  lungs  ;  while  finally  emaciation  sets  in,  and  the  patient 
dies  of  exhaustion,  if  not  carried  off  by  an  intercurrent  attack  of 
peritonitis  from  ruptui*e  of  the  cyst. 
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The  physical  signs  vary  according  to  the  size  of  the  cyst,  and  the 
diagnosis  at  first  may  be  attended  with  some  difficulty.  But  as  the 
cyst  rises  out  of  the  pelvis,  and  the  abdomen  becomes  gradually 
distended,  the  condition  known  as  ovarian  dropsy  is  produced,  the 
physical  signs  of  which  somewhat  resemble  dropsy  of  the  peri- 
toneum {ascites)  depending  on  visceral  disease.  In  ovarian  dropsy 
the  abdomen  is  dull  in  front,  resonant  in  the  flanks  ;  the  dulness 
is  not  altered  by  position  ;  and  the  distension  is  greatest  in  the 
hypogastric  and  umbilical  regions.  Whereas  in  ascites  the  abdomen 
is  resonant  in  front,  dull  in  the  flanks ;  the  dulness  is  altered  by 
position,  the  dull  flank  becoming  resonant  when  the  patient 
is  placed  on  the  opposite  side ;  the  distension  is  most  marked 
laterally ;  and  the  circumference  is  greatest  at  the  level  of  the 
umbilicus.  In  both  a  percussion  wave  or  thrill  generally  exists, 
but  in  ovarian  disease  it  is  usually  limited  to  the  dull  area,  whilst 
in  ascites  it  is  as  a  rule  felt  all  over.  In  ascites,  moreover,  there  is 
probably  other  evidence  of  the  visceral  disease  which  is  producing 
the  dropsy ;  and  if  the  abdomen  is  punctured  the  fluid  will  be 
found  to  be  of  a  thin  and  serous  character.  In  ovarian  disease 
the  uterus  is  usually  displaced.  An  ovarian  tumour  may  also 
have  to  be  distinguished  from  pregnancy,  tympanites,  encysted 
dropsy  of  the  peritoneum,  tumours  of  the  omentum,  subperitoneal 
cysts  and  tumours,  fibroids  of  the  uterus,  pelvic  hsematocele  and 
abscess,  extra-uterine  pregnancy,  and  a  distended  bladder;  but 
the  differential  diagnosis  cannot  be  attempted  in  a  work  of  this 
character.  Having,  however,  determined  that  the  disease  is  an 
ovarian  cyst,  the  next  point  to  make  out  is  whether  it  is  unilocular 
or  multilocular ;  free  or  adherent.  The  multilocular  cyst  is  usually 
irregular  ;  fluctuation  is  absent,  or  more  marked  in  some  parts  than 
in  others  ;  and  there  is  no  thrill  or  fluctuation  wave  on  percussion, 
unless  one  of  the  cysts  has  attained  a  preponderating  size.  The 
unilocular  cyst  is  smooth,  rounded,  regular,  and  elastic;  fluctuation 
is  felt  equally  distributed  over  the  whole  of  the  dull  area.  If 
adhesions  are  present  the  cyst  is  fixed,  unless  they  take  the  form  o" 
elongated  bands,  in  which  case  a  friction  rub  or  sound  may  be  felt 
or  heard.  The  umbilicus  moves  with  the  cyst ;  but  no  movement  is 
detected  on  examination  by  the  rectum  or  vagina.  If  there  are  no 
adhesions  the  cyst  moves  on  respiration,  but  the  umbilicus  does  not 
move  with  the  cyst,  and  the  cyst  is  not  found  fixed  on  examination 
by  the  rectum  or  vagina.  Such  are  the  chief  points  to  be  attended 
to;  but  often  the  signs  are  delusive,  and  where  a  tumour  is  expected 
to  be  of  a  unilocular  character  and  free,  it  may  be  found  to  be 
multilocular  or  solid  and  extensively  adherent  to  the  neighbourin 
parts. 

Treatment. — The  only  effectual  treatment  is  to  remove  the  tumour 
by  the  operation  of  ovariotomy,  an  operation  which,  though  formerly 
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attended  with  a  high  rate  of  mortality,  may  now  be  said  to  be 
one  of  the  most  successful  of  the  major  operations  in  surgery. 
Eepeated  tai:)pings,  and  tapping  and  injecting  with  tincture  of 
iodine,  have  now  very  rightly  almost  ceased  to  be  employed, 
although  tapping  may  still  at  times  be  called  for  under  exceptional 
circumstances,  which  cannot  here  be  discussed.  Before  ovariotomy 
is  undertaken,  however,  the  patient  should  be  very  carefully  pre- 
pared by  attention  to  the  bowels  and  kidneys,  any  congested  con- 
dition of  the  latter  being  relieved  by  aperients,  diaphoretics,  warm 
baths,  and  the  administration  of  citrate  of  potash,  lithia,  &c. 

Ovariotomy. — The  patient  having  been  well  wrapped  u]),  with 
woollen  stockings  on  the  legs,  &c,,  the  bladder  emptied  by  a 
catheter,  the  skin  of  the  abdomen  previously  cleansed  with  soap 
and  water  and  antiseptics,  and  the  anaesthetic  administered,  a 
mackintosh  cloth  with  an  oval  opening  is  placed  over  the  abdomen 
and  secured  round  the  opening  to  the  skin  by  adhesive  material. 
The  parts  should  then  be  again  sponged  with  antiseptics,  and  an 
incision  made  in  the  middle  line  about  three  inches  long  midway 
between  the  pubes  and  the  umbilicus  (Fig.  305,  a).  This  incision 
may  be  afterwards  prolonged  if  necessary.  The  peritoneum  having 
been  reached,  and  all  haemorrhage  stopped  with  pressure  forceps, 
the  peritoneal  cavity  is  carefully  opened  on  a  director,  the  hand 
introduced,  and  adhesions  felt  for.  If  the  cyst  is  free,  Spencer 
Wells'  trocar  and  cannula  are  thrust  through  the  cyst-wall,  the 
fluid  evacuated,  and  the  cyst  gradually  drawn  out  through  the 
wound  as  it  is  reduced  in  size  by  the  escape  of  the  fluid.  The 
pedicle  is  now  transfixed  by  a  long  needle  armed  with  a  suture  of 
China  silk,  the  suture  severed,  and  the  needle  withdrawn.  The 
two  portions  of  suture  are  next  twisted,  and  the  pedicle  firmly  tied 
on  both  sides.  The  pedicle  is  then  divided  on  the  cyst  asj^ect, 
and  the  cyst  removed,  care  being  taken  to  prevent  any  of  its  con- 
tents escaping  into  the  abdomen.  If  the  cut  surface  of  the  pedicle 
appears  dry,  the  sutures  by  which  it  is  tied  are  cut  off  short,  and  it 
is  allowed  to  slip  back  into  the  jDelvis ;  but  if  any  bleeding  j^oint  is 
seen,  this  must  first  be  secured.  Should  adhesions  be  felt  on  open- 
ing the  abdomen,  they  should  be  carefully  broken  down  by  the  hand, 
or  divided  if  necessary,  care  being  taken  not  to  injure  the  intestines 
and  to  secure  all  bleeding  vessels.  After  the  cyst  has  been  removed, 
the  other  ovary  should  be  examined,  and,  if  diseased,  also  removed. 
The  sponging-out  or  irrigation  of  the  abdomen  is  now  begun,  and 
must  be  continued  as  long  as  any  blood-stained  fluid  can  be  squeezed 
from  the  sponges.  The  sponges  should  be  thrust  down  deeply  into 
Douglas's  pouch,  and  when  all  the  blood-stained  fluid  has  been 
removed  from  this  part  of  the  peritoneum,  a  sponge  attached  by  a 
string  should  be  left  there  until  just  before  closing  the  wound  to 
ensure  that  no  collection  remains  m  this  dependent  situation.  If 
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iiTigation  is  emploj^ed,  an  india-rubber  tube  attached  to  a  can  con- 
taining the  irrigating  fluid  should  be  jiassed  in  various  directions 
into  the  abdominal  cavity,  and  the  fluid  allowed  to  flow  until  it 
runs  away  perfectly  clear.  The  irrigating  fluid  may  consist  of 
boiled  water  at  a  temperature  of  98  degrees,  or  water  containing  some 
mild  antiseptic,  as  boracic  acid.  Mr.  Tait  uses  ordinary  tap  water. 
A  large  soft  sponge  is  Anally  2:)laced  over  the  surface  of  the  intes- 
tines whilst  the  deep  parietal  sutui'es  are  being  introduced.  These 
should  be  jDassed  about  half  an  inch  apart,  and  made  to  include  the 
skin,  peritoneum,  and  edge  of  the  muscles,  so  that  when  tied  two 
free  sm'faces  of  peritoneum  are  in  contact.    The  sutures  being  all 


Fig.  392. — Method  of  draining  after  ovariotomy,    a  a.  Rubber  sheet,    d  d. 
Dressings,    s  s.  Integuments,    t.  Drain-tube,    i  i.  Intestines,    p.  Pipette. 

In  situ,  the  flat  sponge  and  the  sponge  in  Douglas's  pouch  are  with- 
drawn, the  instruments  and  sponges  counted,  and  the  wound  closed 
by  tying  the  sutures.  Superficial  sutui'es  are  next  introduced 
between  the  deep  to  ensure  the  accui-ate  apposition  of  the  skin. 
The  mackintosh  is  now  removed,  a  gauze -dressing  firmly  secui'ed 
by  strips  of  strapping,  and  a  flannel  bandage  applied  over  all. 
Under  some  cii'cumstances,  as  where  many  adhesions  have  been 
broken  down,  and  there  is  likely  to  be  oozing  into  the  pelvis, 
or  where  the  peritoneum  has  been  accidentally  soiled  by  septic 
material  of  any  kind,  a  dizain  tube  should  be  placed  in  the 
wound.  The  tube  is  passed  through  a  tightly-fitting  hole  in  the 
centre  of  a  sheet  of  thin  rubber  (Fig.  392).  The  end  of  the 
tube  should  be  then  placed  in  the  bottom  of  Douglas's  pouch,  and 
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the  pai'ictiil  womid  cAosod  except  at  the  situation  of  the  tube,  and 
dressed  witli  antiseptic  gauze  placed  between  the  skin  and  the 
rubber  sheet.  Over  the  mouth  of  the  tube  an  aseptic  sponge  is 
laid,  and  the  rubber  sheet  wrapped  around  it  so  as  to  prevent  any 
discharge  from  the  tube  reaching  the  permanent  dressing.  The 
rul)l)er  is  unfolded  at  intervals,  the  sponge  removed,  and  a  capil- 
lary i)ipette  ])assed  down  the  tube  to  draw  off  any  discharge  that 
has  collected.  The  tube  is  retained  till  the  discharge  ceases  to 
collect  in  it  and  become  of  a  serous  character.  Ilroad  ii (lament 
cysts  have  to  be  enucleated  from  the  capsule  of  ])eritoneum  formed 
for  them  l)y  layers  of  the  broad  ligament.  The  (iftcr -treatment 
consists  in  keeping  the  patient  at  rest,  soothing  pain  and 
procuring  sleej)  by  moi'phia,  emptying  the  bladder  at  I'egular 
intervals  by  the  catheter,  and  allaying  vomiting  if  present  by 
teaspoonfuls  of  hot  water,  or  if  intractable  by  washing  out 
the  stomach.  Tympanites  is  greatly  relieved  by  the  occasional 
passage  of  a  long  rectal  No  food  should  be  given  for 

the  first  twenty-four  hours ;  then  nutrient  enemata  should  be 
administered,  and  after  three  days  a  return  to  slop  diet  should 
l)e  cautiously  made.  The  stitches  may  be  removed  from  the 
tliird  to  the  seveiitli  day,  and  the  wound  then  supported  by 
strapping.  If  signs  of  peritonitis  appear,  Mr,  Tait  gives  a  tur])en- 
tine  enema  and  saline  purge.    See  Peritoiritis  (p.  3()7). 

Salpingitis  —  IIydro-salpinx— rY()-SAi;riNX — IIti^mato- sal- 
pinx.— As  the  result  of  gonorrh(]ea,  septic  inllammation  of  the  uterus 
or  pelvic  peritoneum,  and  occasionally  of  pai-turition,  the  Fallopian 
tubes  may  become  inflamed  {mlpiia/itis),  and  their  orifices  adherent, 
.  and  as  a  consecpience  they  may  become  distended  with  serum  {hi/dro- 
sa/piiix)  '.V.Ki)  or  with  ims  { pyo-saljyitix) ;  whilst  much  more 

rai'cly,  as  the  result  of  an  injury  or  from  obstruction  in  the  utei'us 
or  vagina,  they  may  become  distended  with  blood  [hamiato-Hal pinx). 
Tlu^  symptoms  are  pain,  worse  on  exertion,  straining,  or  coitus ; 
and  intensely  painful,  irregular  or  jH'ofuse  menstruation,  t()g(;ther 
with  a  history  of  uterine  or  ovarian  trouble.  On  examination  a,n 
ovoid,  generally  tcnidor,  perhaps  fluctuating  swelling  will  be  felt 
(externally  and  through  the  roof  of  the  vagina.,  and  on  both  sides  if 
both  tubes  are  affected.  The  swelling  will  be  moveable  or  immove- 
able according  as  it  is  free  or  adherent,  and  may  be  distinguished 
from  an  ovarian  cyst  by  its  shape,  and  by  being  felt  anteriorly 
rather  than  on  either  side  of  the  neck  of  the  uterus.  l*yo-salpinx 
may  generally  be  distinguished  from  liydro-salpinx  by  the  occur- 
rence of  rigors  and  fever  ;  but  a  diagnosis  is  often  impossible. 

Treainient. — The  removal  of  the  tube  and  ovary  in  the  case  of 
hydro-  or  pyo-salpinx  is  the  treatment  that  has  been  adopted ;  but 
it  should  only  be  done  when  the  symptoms  are  severe.  Tapping 
through  the  vagina  has  not  been  attended  with  success.  The 
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operation  of  removal  may  be  done  in  a  manner  similar  to 
oophorectomy.  Hsemato-salpinx,  as  a  rule,  requires  no  active 
treatment. 

Oophorectomy,  or  Battey's  operation,  consists  in  the  removal 
of  the  ovaries,  and  has  been  done  for  inflammation,  neuralgia, 
monorrhagia,  mollities  osseum,  fibroids,  «&c.  The  operation  is  per- 
formed like  ovariotomy.  A  small  incision  being  made  in  the  linea 
alba,  midway  between  the  umbilicus  and  the  pubes,  two  fingers  are 
introduced  into  the  peritoneal  cavity,  and  first  one,  and  then  the 
other  ovary  brought  out  of  the  wound.    The  pedicle,  which  consists 


Fig.  393. — Double  hydro-salpinx.  b.  Bladder,  r.  Rectum,  r  t.  Right 
tube  opened.  L  T.  Left  tube.  o.  Ovary.  u.  Uterus.  (St.  Bartholo- 
mew's Hospital  Museum.) 

of  broad  ligament  and  its  contained  structures,  is  transfixed  and 
ligatured  as  in  ovariotomy,  the  ovary  cut  off,  and  the  pedicle 
dropped  back  into  the  abdomen. 

Hysterectomy,  or  removal  of  the  uterlts,  may  be  done 
through  the  vagina  {Schroeder' s  operation)  or  through  an  incision  in 
the  abdominal  walls  {Freund's  operation).  In  the  former,  an  incision 
is  made  through  the  vaginal  mucous  membrane  around  the  cervix, 
the  peritoneal  cavity  opened,  the  broad  ligament  transfixed  and 
ligatured,  the  cervix  seized  by  vulsella  forceps  and  drawn  down, 
and  the  uterus  severed  from  its  connections  and  brought  out 
through  the  vagina.  In  the  operation  through  the  abdominal 
wall,  the  peritoneal  cavity  is  opened,  as  in  ovariotomy ;  the  broad 
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ligament  transfixed  and  ligatui'ed ;  and  the  uterus  drawn  up  from 
the  pelvis  and  carefully  severed  from  its  connections.  For  a 
detailed  account  of  these  operations,  however,  the  student  is 
referred  to  a  larger  work. 

DISEASES  OF  THE  BREAST. 

Paget's  disease  of  the  nipple,  sometimes  spoken  of  as  eczema, 
is  an  intractable  form  of  ulceration  around  the  nipple.  It  lasts  for 
many  years,  and  yields  to  no  treatment.  A  considerable  proportion 
of  cases  develop  carcinoma  of  the  breast.  Eecently  small  animal 
parasites  known  as  psorosperms  have  been  described  as  existing  in 
the  tissues  surrounding  the  ulcer,  and  are  believed  by  some  patholo- 
gists to  be  the  exciting  cause  of  the  disease.  Treatment. — When 
all  mild  measures  are  unavailing,  many  sui'geons  recommend 
amputation  of  the  breast  for  fear  of  cancer  subsequently  forming. 

Neuralgia  of  the  breast  is  not  uncommon  in  young  unmarried 
women,  and  appears  to  be  frequently  due  to  some  ovarian  disturb- 
ance. The  pain  is  often  severe,  perhaps  shooting  down  the  arm, 
and  may  be  constant  or  periodic  ;  whilst  the  skin  over  the  breast, 
as  well  as  the  gland  itself,  is  exceedingly  sensitive  on  handling. 
Nothing,  except  at  times  a  slight  fulness,  can  be  detected  on  exami- 
nation. The  treatment  consists  in  improving  the  general  health 
by  tonics,  cold  baths,  and  outdoor  exercise,  and  in  regulating  the 
ovarian  functions.  No  local  treatment  is  necessary ;  indeed,  the 
patient's  attention  should  be  taken  off  the  breast  as  much  as  possible. 

Inflammation  of  the  breast  {^mastitis)m.dLj ocgwy  at  any  age,  and 
in  the  male  as  well  as  the  female.  In  vnfants  it  is  sometimes  attended 
with  a  serous  or  milky  discharge  from  the  nipple,  and  is  often 
made  worse  by  ignorant  nurses  apj^lying  friction  to  "  rub  away 
the  milk."  At  or  about  puberty  it  is  met  with  in  boys  as  well  as  in 
girls,  but  more  frequently  in  the  latter.  Often  beyond  the  patient 
appearing  somewhat  out  of  health  no  cause  can  be  discovered, 
although  in  hospital  patients  a  history  of  a  blow  is  not  uncommon. 
The  inflammation  may  clear  up,  or  terminate  in  an  abscess. 

Acute  inflammation  {acute  mastitis),  however,  most  frequently 
occurs  during  lactation,  especially  in  primiparte,  and  generally  during 
the  first  month  after  parturition.  It  then  apj^ears  to  be  most  often 
due  to  the  irritation  of  the  nipple  by  the  child  sucking,  ^particularly 
when  the  nipple  is  shrunken  or  retracted,  or  is  in  a  cracked  condition. 
Occasionally  it  is  the  result  of  excessive  secretion  of  milk,  and  con- 
sequent hypersesthesia  of  the  ducts  ;  or  it  may  not  appear  till  later  \ 
during  the  period  of  lactation  when  the  patient's  powers  have  been  ( 
pulled  down  by  long  suckling.  The  essential  cause  is  of  course 
the  presence  of  pyogenic  cocci,  which  may  gain  access  by  the  blood, 
the  lymphatics,  or  the  lacteal  ducts,  the  last  being  the  most  common. 

w.  3  e 
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Symptoms. — A  feeling  of  uneasiness  in  the  breast,  then  a  chill  or 
slight  rigor,  followed  by  fever  and  the  local  signs  of  inflammation, 
and  often  subsequently  by  abscess. 

Treatment. — The  breast  should  be  placed  at  perfect  rest  by  sling- 
ing it  in  a  silk  handkerchief  passed  over  the  shoulder,  and  by 
taking  away  the  infant  from  the  sound  as  well  as  from  the  affected 
side;  the  milk,  if  the  tension  is  great,  should  be  drawn  off 
regularly  by  the  breast-pump ;  and  belladonna  and  glycerine 
applied  to  diminish  the  secretion,  and  opium  or  poppy  fomenta- 
tions to  relieve  pain.  Signs  of  abscess  must  be  watched  for  and  an 
early  incision  made.  A  smart  saline  purge,  followed  by  saline 
laxatives  and  a  light  nutritious  slop  diet,  is  usually  necessary. 

Acute  abscess  of  thk  breast  may  occur  in  three  situations  : — 
1.  Superficial  to  the  ^OlW^  [supra -mammary  abscess)  ;  2.  In  the  sub- 
stance of  the  gland  {jntra-mdmmary  abscess);  and  3.  Behind  the 
gland  [post-mammary  abscess).  1.  The  supra-mammary  variety 
resembles  an  abscess  in  any  other  situation  and  requires  no  further 
comment.  2.  The  intra-mammary,  which  is  generally  the  result 
of  inflammation  occurring  during  lactation,  may  be  confined  to  one 
part  of  the  gland ;  or  pus  may  be  formed  in  several  situations  at 
the  same  time,  and  if  not  let  out  by  timely  incisions  may  riddle  the 
breast  in  all  directions.  3.  In  the  post-mammary  the  inflamma- 
tion begins  either  in  the  cellular  tissue  behind  the  breast,  as  the 
result  of  the  breaking  down  of  a  htematoma  following  an  injury,  or  in 
the  posterior  lobes  of  the  gland,  the  resulting  abscess  then  bursting 
into  the  cellular  tissue  behind  the  breast.  The  whole  breast  is 
pushed  forward  and  presents  a  characteristic  conical  appearance. 
There  is  deep-seated  and  throbbing  pain,  increased  on  moving  the 
arm,  with  some  oedema  and  mottled  redness  of  the  skin.  The  pus 
usually  gravitates  towards  the  lower  and  outer  part  of  the  breast, 
where  the  abscess  commonly  points ;  or  it  may  burrow  through  the 
gland,  producing  fistulous  tracks  which  are  often  very  difficult  to  heal. 

Treatment. — In  all  varieties  an  early  and  free  incision  should  be 
made,  preferably  under  an  ansesthetic.  In  the  intra-mammary  the 
incision  should  radiate  from  the  nipple,  so  as  not  to  cut  across  the 
galactophorous  ducts;  and  should  be  free,  not  a  mere  puncture, 
lest  the  abscess  cavity  degenerate  into  a  sinus.  The  finger  should 
always  be  introduced  into  the  abscess,  and  any  septa  between  the 
main  cavity  and  secondary  recesses  be  broken  down.  In  the  post- 
mammary  the  incision  should,  by  preference,  be  made  at  the  most 
dependent  part  to  ensure  an  efficient  drain,  though  of  course  pus 
wherever  pointing  must  be  let  out.  Should  sinuses  or  fistulse  form, 
they  should  be  laid  freely  open  and  thoroughly  drained,  after  being 
scraped  by  a  Yolkmann's  spoon.  The  strength  should  be  sup- 
ported by  a  generous  diet,  and  ammonia  and  bark,  or  quinine  and 
iron  given  internally,  together  with  stimulants,  if  indicated. 
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Chronic  abscess  of  the  breast  is  occasionally  met  with  as  the 
result  of  chronic  inflammation  following  a  slight  injury,  continued 
pressure  as  by  the  corsets,  &c.  It  occurs  as  a  distinct,  ill-defined, 
slightly  tender,  hard,  tense,  or  elastic,  or  perhaps  distinctly  fluctuat- 
ing swelling,  but  is  unattended  by  redness,  oedema,  or  fever.  The 
axillary  glands  may  or  may  not  be  enlarged.  Such  an  abscess  has 
often  been  mistaken  for  a  carcinoma.  Free  incision  is  the  usual 
treatment. 

Chronic  lobular  inflammation  of  the  breast  {cl ironic 
mastitis),  has  been  described  by  various  names,  as  lobular  indura- 
tion, chronic  hypertrophy,  chronic  interstitial  mastitis,  &c.  It 
generally  affects  one  lobe,  or  limited  portion  of  the  gland,  and  is 
then  liable  to  be  mistaken  for  a  tumoui%  or  it  may  involve  several 
lobules  of  the  gland,  giving  it  a  peculiar  shotty  character,  each 
nodule  being  separate  from  the  other.  It  is  said  to  be  most  fre- 
quent in  married  women  beyond  the  child-bearing  period  of  life ; 
but  my  own  experience  is  that  it  is  as  often  met  with  in  young  and 
unmarried  women. 

Cause  and  Pathology. — It  is  generally  attributed  to  ovarian  dis- 
turbance, injury,  pressure  of  the  corsets,  &g.  A  small- cell-infil- 
tration occurs  in  the  connective  tissue  of  the  affected  lobe  with 
increased  proliferation  of  the  epithelium  in  the  acini.  Later  the 
cells  or  fibroblasts  form  fibrous  tissue,  which  contracts,  pressing 
upon  and  obliterating  the  ducts  and  acini,  and  causing  degenera- 
tion of  the  epithelium  lining  them.  Should  some  of  the  acini 
escape  the  pressure  which  has  obliterated  the  ducts  leading  from 
them,  small  cysts  may  be  formed  ;  but  such  cysts  seldom  attain 
a  large  size  in  consequence  of  the  unyielding  nature  of  the  fibrous 
tissue  by  which  they  are  surrounded. 

Symptoms. — The  patient  usually  complains  of  a  swelling,  and 
sometimes  of  pain  in  the  breast.  On  grasping  the  breast  between 
the  fingers  the  hypertrophied  portion  feels  like  a  tumour,  but  on 
drawing  it  from  the  nipple  so  as  to  make  the  lactiferous  ducts 
tense,  it  is  found  to  be  part  of  the  mamma,  and  on  pressing  the 
breast  back  on  the  ribs  with  the  flat  of  the  hand  no  distinct  tumour 
is  felt,  nor  anything  like  the  resistance  of  a  new  growth.  Further, 
the  swelling  is  usually  of  a  wedge -shape,  with  its  apex  towards  the 
nipple,  and  has  not  the  stony  hardness  of  scirrhus ;  and  there  may 
be  a  second  nodule  in  the  same  breast,  or  in  the  breast  of  the 
opposite  side.  The  axillary  glands  are  sometimes  enlarged,  but 
are  not  indurated,  and  the  pain  often  follows,  as  pointed  out  by 
Mr.  Birkett,  the  distribution  of  one  or  more  intercostal  nerves,  the 
slightest  pressui'e  upon  which,  as  they  issue  from  the  thorax,  causes 
acute  pain.  The  above  signs  will  usually  serve  to  distinguish  the 
affection  from  sciiThous  carcinoma.  Should,  however,  as  occa- 
sionally happens,  the  nipple  be  retracted,  the  skin  dimpled  from 
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the  contraction  of  the  fibrous  septa,  the  surface  of  the  gland 
rendered  nodular  by  the  presence  of  several  tense  cysts,  and  the 
patient  moreover  be  about  the  age  at  which  carcinoma  is  common, 
it  may  be  difficult  to  diagnose  between  them,  especially  if  the 
breast  is  voluminous  so  that  the  characters  of  the  swelling  are 
obscured.  Under  such  circumstances  it  is  quite  justifiable  to  make 
an  exploratory  incision,  after  having  explained  the  importance  of 
a  correct  diagnosis  to  the  patient. 

Treatment. — Iron  and  quinine  or  the  mineral  acids  are  often 
indicated,  and  with  these  some  combine  the  iodide  of  potassium. 
Locally  a  belladonna  plaster  may  be  applied,  or  the  stays  dispensed 
with  to  prevent  friction,  or  a  thick  layer  of  cotton-wool  placed 
between  them  and  the  breast.  Inunction  with  iodide  of  potassium 
ointment,  or  with  oleate  of  mercury,  and  strapping  the  breast  are 
also  recommended.  Whatever  treatment  is  adopted,  it  should  be 
persevered  in  for  several  months. 

There  is  a  condition  of  Hypertrophy  often  met  with  in  lads  about 
the  age  of  puberty,  and  in  girls  a  little  below  that  age.  The  breast 
enlarges  slowly,  often  painlessly,  generally  on  one,  sometimes  on 
both  sides.  There  are  no  signs  of  inflammation.  Under  the 
influence  of  a  belladonna  plaster  applied  for  some  months,  which 
probably  owes  its  efficacy  to  the  fact  that  it  prevents  the  patient 
irritating  the  breast  by  constantly  feeling  it,  the  hypertrophy 
usually  subsides.  Of  its  exact  pathological  condition  I  am  not 
aware,  but  it  is  generally  thought  to  be  of  a  chronic  inflammatory 
nature. 

Multiple  cystic  disease  of  the  breast  is  an  occasional  termina- 
tion of  chronic  lobular  mastitis.  One 'or  more  of  the  small  cysts 
formed  in  this  disease  become  enlarged  and  filled  with  a  yellow  or 
brownish  yellow  serous  or  mucoid  fluid,  and  give  rise  to  a  distinct 
tense,  elastic,  hard,  smooth  swelling  or  swellings  in  the  breast,  whilst 
smaller  swellings  due  to  the  smaller  cysts  may  be  felt  scattered 
through  its  substance.  Both  breasts  are  frequently  affected  simul- 
taneously. The  larger  cysts  may  be  dissected  out,  or  the  whole 
breast  under  some  circumstances  may  with  advantage  be  removed. 

TuBEECULOUS  DEPOSIT  is  not  SO  vcry  uncommon.  In  appearance 
it  resembles  somewhat  chronic  mastitis,  for  which  it  is  often 
mistaken.  The  deposit  usually  takes  place  in  or  around  an  acinus, 
increases  somewhat  rapidly  in  size,  and  finally,  after  degenerating 
into  a  caseatingmass,  breaks  down  and  discharges.  When  suppura- 
tion has  been  established,  sinuses  extend  through  the  breast  in  all 
directions  unless  promptly  treated.  The  milk  secreted  by  a  tuber- 
culous breast  contains  numerous  tubercle  bacilli.  Treatment. — 
This  depends  upon  the  age  of  the  patient.  If  old  and  beyond  the 
child-bearing  period,  the  treatment  may  be  confined  to  opening  the 
abscesses  when  they  form,  and  slitting  up  and  scraping  such 
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sinuses  as  may  exist,  while  at  the  same  time  a  good  nourishing 
diet  is  enjoined,  together  with  the  internal  administration  of  cod  , 
liver  oil  and  tonics.    Should,  however,  the  patient  be  a  young 
woman,  who  has  borne  and  is  still  capable  of  bearing  children,  the 
safest  plan  is  to  amputate  the  breast,  the  only  means  of  safeguard-  ( 
ing  the  children  from  infection  by  tubercle  bacilli  when  suckling.  / 
Syphilis  of  breast. — The  primary,  secondary  and  tertiary  forms  ^ 
of  syj)hilis  are  all  found  affecting  the  breast.    The  prinniry  sore 
iTsiially  takes  the  form  of  a  painless  fissure  which  refuses  to  heal. 
It  is  occasioned  through  suckling  a  syphilitic  infant,  and  is  found 
upon  the  nij)ple  of  the  wet-nurse,  and  not  upon  that  of  the  mother  of 
a  child  the  subject  of  hereditary  syphilis.    During  the  secondary 
stage  of  syphilis,  condylomata  are  sometimes  found  upon  the  nipple 
and  areola.    They  have  the  appearance  of  condylomata  elsewhere,  ^ 
and  are  highly  infecting.    The  tertiary  form  of  the  disease  occurs 
as  gummatous  deposits,  and  is  extremely  rare.    The  gummata  occur 
as  well-defined,  circumscribed,  hard,  painless  masses,  increasing 
more  or  less  rapidly  in  size  and  tending  eventually  to  soften  and 
break  down  into  characteristic  tertiary  ulcers.    They  have  to  be 
diagnosed  from  tuberculous  dejDosit,  chronic  mastitis,  and  scirrhous 
carcinoma. 

Tumours  of  the  breast. — The  tumour  by  far  the  most  frequently 
met  with  in  this  situation  is  the  acinous  carcinoma  {scirrhus),  which 
is  due  to  the  proliferation  of  the  epithelium  lining  the  acini  or  the 
small  ducts.  Certain  of  the  connective-tissue  tumours  { fibromata, 
sarcomata),  springing  from  the  periacinous  connective  tissue,  are 
also  of  frequent  occurrence.  They  seldom,  however,  occur  pure, 
but  are  nearly  always  mixed  with  elements  resembling  the  tissue 
of  the  breast  itself  [adenomatous  tissue),  and  hence  are  spoken  of  as 
adeno-fibroma,  adeno- sarcoma,  adeno-myxoma.  Whether  these 
adenomatous  elements  are  the  normal  breast-tissue  which  has 
become  surrounded  and  enclosed  in  the  fibrous  or  sarcomatous 
growth  as  the  case  may  be,  or  whether  it  is  an  abortive  formation 
of  the  gland-tissue,  is  not  agreed  upon  by  pathologists.  Many, 
however,  believe  that  it  is  a  new  formation.  More  rarely  the 
gland-tissue  may  constitute  the  chief  bulk  of  the  tumour  {pure 
adenoma).  The  tumoui'S  composing  this  class  were  formerly  spoken 
of  collectively  as  chronic  mammary  glandular  tumours.  At  times 
cysts  are  develoiDed  in  connection  with  them,  and  they  are  then 
designated  cystic  adeno-fibroma,  cystic  adeno-sarcoma,  cystic  adeno- 
myxoma,  &c.  Various  other  forms  of  tumour,  viz.,  tumours  com- 
posed of  fat,  cartilage,  vessel-tissue,  nerve-tissue,  &c.,  have  also 
been  met  with  in  the  breast,  but  are  exceedingly  rare. 

Pure  adenomata  are  very  rare.  They  occur  as  circumscribed 
ovoid  tumours  surrounded  by  a  cajjsule  of  connective  tissue.  On 
section  they  appear  smooth,  lobed,  white  or  tinged  with  pink,  with 


790 


DISEASES  OF  REGIONS. 


here  and  there  small  cavities  and  occasionally  distinct  cysts.  Their 
general  characters  have  already  been  given  under  Tumours.  All 
that  need  here  be  repeated  is  that  they  consist  of  acini  and  ducts 
surrounded  by  a  small  amount  of  vascular  connective  tissue ;  in 
short,  that  they  resemble  the  breast  preparing  for  lactation,  save 
that  the  acini  and  ducts  do  not  form  distinct  lobules  with  an 
excretory  duct,  as  in  the  lactating  breast.  Further,  the  epithelium 
does  not  penetrate  the  membrana  propria  and  grow  into  the  inter- 
tubular  and  inter-acinous  connective  tissue,  a  point  of  importance 
as  distinguishing  them  from  carcinoma. 

Signs. — They  are  most  often  met  with  in  women  between  the 
ages  of  thirty  and  thirty-five  who  have  borne  children,  as  small 
ovoid,  firm  but  elastic,  distinctly  circumscribed  and  moveable 
growths  in  the  breast,  with  a  nodular  or  slightly  bossed  surface. 
They  are  of  very  slow  growth,  do  not  cause  retraction  of  the  nipple 
or  enlargement  of  the  axillary  glands,  and  do  not  return  if  com- 
pletely removed.  Treatment. — Enucleation  should  be  practised,  the 
breast,  whenever  possible,  being  turned  up  by  a  semilunar  incision 
around  its  lower  margin.  In  this  way  the  scar  does  not  show  when 
a  low-necked  dress  is  worn. 

Adeno-fibromata  are  of  frequent  occurrence.  They  consist  of 
fibrous  and  adenomatous  tissue,  and  are  styled  fibromata  by  those 
pathologists  who  regard  the  gland-tissue  as  merely  the  remains  of 
the  normal  breast-tissue  surrounded  by  the  new  growth.  They 
occur  as  firm,  circumscribed,  slow-growing  and  distinctly  encap- 
suled  tumours  in  the  substance  of  the  breast,  and  on  section  appear 
lobulated  and  of  a  pinkish-white  colour,  and  do  not  yield  a  juice  on 
scraping. 

Signs. — They  usually  occur  in  the  breast  of  young  and  healthy 
women  as  freely  moveable,  firm,  ovoid,  slightly  nodular,  generally 
painless  growths,  and  are  often  indistinguishable,  without  puncture, 
from  a  tense  cyst.  From  carcinoma  and  sarcoma  they  may  be 
diagnosed  by  the  age  of  the  patient,  their  slow  growth,  well-defined 
outline,  non -retraction  of  the  nij)ple,  non-adherence  of  the  skin, 
and  the  absence  of  glandular  enlargement.  From  pure  adenoma, 
adeno- sarcoma,  and  adeno-myxoma,  it  may  be  impossible  to  dis- 
tinguish them  before  removal.  Enucleation  is  the  only  effective 
treatment. 

Adeno -SARCOMATA  differ  from  the  adeno-fibromata  in  that,  in 
place  of  an  increase  of  fibrous  tissue  around  the  acini  and  ducts, 
various  kinds  of  sarcomatous  elements  are  found  mixed  with  more 
or  less  mature  fi"brous  or  myxomatous  tissue ;  they  often  con- 
tain cysts.  Hence  the  terms  adeno-fibro- sarcoma,  adeno-myxo- 
sarcoma,  adeno-cysto-sarcoma,  fibro-cysto-sarcoma,  &c. ,  which  have 
been  applied  to  them.  They  occur  as  circumscribed  growths 
in  the  breast,  resembling  the  adeno-fibromata,  from  which  it 
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is  often  impossible  to  distinguish  them  without  a  microscopic 
examination. 

The  signs  vary  according  to  the  amount  of  sarcoma-elements  the 
growth  contains.  Thus,  when  this  is  small  they  approach  in  their 
clinical  character  and  behaviour  the  adeno-fibromata.  On  the 
other  hand,  when  sarcoma-elements  abound,  they  may  grow 
rapidly,  and  behave  like  the  pure  sarcomata.  Frequently  they 
grow  slowly  for  many  years  and  then  suddenly  rapidly  increase  in 
size  as  the  patient  approaches  the  middle  period  of  life.  When 
occurring  between  the  ages  of  thirty  and  forty  they  often  grow 
rapidly  from  the  first. 

Treatment. — The  slow-growing  and  more  fibrous  forms  may  be 
enucleated,  but  if  in  proceeding  to  do  this  the  growth  is  found  to 
be  soft  and  succulent  the  whole  breast  should  be  excised,  an 
operation  that  should  invariably  be  undertaken  when  the  tumour 
has  grown  rapidly. 

Pure  sarcomata. — All  forms  of  sarcoma  mixed  with  fibrous  and 
adenomatous  elements  may  occur  in  the  breast,  the  large  spindle- 
celled  variety  being  the  most  common.  Sarcomata  are  most  fre- 
quent between  the  ages  of  twenty  and  thirty-five.  They  begin  in 
the  periacinous  and  peritubular  connective  tissue,  and  at  first  are 
always  encapsuled,  but  later  they  infiltrate  the  surrounding  parts 
and  may  perforate  the  skin  and  fungate.  Their  malignancy 
depends  upon  their  structure,  the  round-celled  and  large-spindle- 
celled  being  highly  malignant,  the  small- spindle- celled  much  less 
so ;  indeed  the  latter  may  recur  again  and  again  in  situ  before 
finally  becoming  disseminated,  or  its  tendency  to  recurrence  may 
completely  wear  itself  out.  The  small-spindle-celled  is  usually 
firm  like  the  adeno-sarcomata,  and  on  section  greyish-white, 
smooth  and  succulent.  The  round-celled  and  large-spindle-celled 
are  soft  and  elastic  owing  to  their  richness  in  cells  and  blood- 
vessels and  their  scanty  amount  of  intercellular  substance.  On 
section  they  appear  of  a  pinkish-white  colour,  often  blotched  with 
blood,  while  cysts  from  htemorrhages  and  mucoid  softening  some- 
times occur  in  them. 

Signs.- — The  small-spindle-celled  sarcoma  can  hardly  be  dia- 
gnosed before  removal  from  the  adeno-fibroma  and  adeno-sarcoma. 
The  large-spindle- celled  and  round-celled  varieties  form  smooth 
elastic  tumours,  oval  or  rounded  in  shape,  and  are  lobed  or  bossed 
when  cystic  ;  whilst  the  veins  of  the  breast  are  often  enlarged  and 
tortuous.  They  grow  rapidly,  and  may  perforate  the  skin  and  pro- 
trude as  a  fungus ;  but,  unlike  carcinoma,  they  do  not  infiltrate 
the  skin  or  cause  retraction  of  the  nipple,  and  the  glands  are  not 
usually  enlarged.  The  tumour,  moreover,  is  commonly  larger 
than  scirrhus,  and  the  patient's  age  below  that  at  which  carcinoma 
is  usually  met  with. 
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The  only  effectual  treatment  is  the  removal  of  the  whole  breast. 
If  there  is  any  doubt  whether  the  tumour  is  an  adeno-fibroma  or  a 
sarcoma  it  is  better  to  have  the  consent  of  the  patient  before  the 
operation  for  the  removal  of  the  whole  breast,  should  the  tumour, 
when  cut  into,  appear  to  have  malignant  characters. 

Adeno-cystomata,  cysto-sarcomata,  sero-cystic  sarcomata,  and 
glandular  proliferating  cj^sts,  are  terms  applied  to  tumours  in  the 
breast  in  which  the  growth  in  the  periacinous  connective  tissue 
projects  into  the  interior  of  dilated  acini  and  ducts  in  the  form  of 
papillary  or  cauliflower-like  masses.  The  periacinous  growth, 
which  may  consist  of  fibrous  tissue,  spindle  or  round  cells,  or  of  a 
mixtui-e  of  all  these,  protrudes  the  wall  of  the  dilated  acinus  or 
duct  in  front  of  it,  but  does  not  penetrate  the  epithelial  lining,  and 
may  ultimately  fill  the  whole  acinus,  which  is  thus  converted  into 
a  mere  slit-like  space  lined  with  epithelium.     On  section  the 
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tumoui'  may  present  one  or  more  larger  cysts,  containing  variously- 
shaped  cauliflower-like  growths  sprouting  from  their  walls.  Or  it 
may  appear  completely  solid,  from  the  cysts  having  been  entirely 
filled  with  intra-cystic  growths ;  on  dissection,  however,  the  spaces 
between  the  growths  and  the  cyst-walls  can  always  be  demon- 
strated (Fig.  394).  When  the  growth,  which  is  at  first  encapsuled, 
attains  some  size,  the  skin  may  give  way  and  the  growth  protrude 
in  the  form  of  a  fungus.  The  skin,  however,  does  not  become 
infiltrated  as  in  carcinoma. 

Signs. — They  generally  occur  in  women  between  the  ages  of 
thirty  and  thirty-five,  as  distinctly  defined,  lobulated,  usually 
painless  growths,  hard  in  some  places  and  soft  and  fluctuating  in 
others,  and  often  of  large  size.  The  veins  over  them  are  enlarged, 
but  the  skin  is  not  adherent,  the  nipple  is  not  retracted,  and  the 
glands  as  a  rule  are  not  affected.  They  commonly  grow  slowly,  but 
at  times  rapidly,  and  seldom  or  never  become  disseminated.  Their 
chief  distinguishing  characteristic  is  the  presence  of  one  or  more 
prominent  fluctuating  cysts  in  the  tumour.    Should  a  fungus 
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protrude  it  may  be  distinguished  from  carcinoma  by  the  non- 
implication  of  the  skin  around,  non-adherence  of  the  growth  to  the 
side  of  the  chest,  and  the  absence  of  the  other  signs  of  carcinoma 
above  pointed  out.    Eemoval  of  the  breast  is  the  proper  treatment. 

Cysts. — ^The  cysts  met  with  most  frequently  in  the  breast  are 
the  serous  cysts,  and  certain  of  the  retention  cysts.  Serous  cysts 
are  formed  in  the  breast,  as  in  other  situations,  by  the  distension 
with  fluid  of  the  lymphatic  spaces  of  the  connective  tissue  (see 
Serous  cysts).  The  retention  cysts  that  occur  in  the  breast  may  be 
divided  into  the  galactoceles,  which  are  produced  by  the  dilatation 
of  the  galactophorous  ducts,  and  the  ([[cmdular  cysts,  due  to  the 
distension  of  the  smaller  ducts  and  acini.  The  former  contain 
a  milk-like  fluid,  or  when,  as  occasionally  happens,  the  watery 
parts  have  been  absorbed,  an  inspissated  caseous  material.  The 
glandular  contain  a  yellowish  or  brownish-yellow  mucoid  fluid, 
sometimes  blood-stained,  and  at  times  intracystic  papillary  growths, 
formed  by  the  ingrowing  of  the  cyst,  walls.  When  they  occur  in 
elderly  people  they  are  spoken  of  as  involution  cysts.  Their 
frequency  in  chronic  lobular  inflammation  of  the  breast  has 
already  been  alluded  to. 

ISiyits. — Cysts  in  the  breast  form  painless,  tense,  or  semifluc- 
tuating,  smooth,  rounded  tumours,  evidently  connected  with  the 
breast  tissue.  Serous  cysts  may  occur  in  any  part  of  the  breast. 
They  are  often  very  tense  and  hard,  and  breasts  with  such  in  them 
have  been  removed  for  cancer.  Hence  the  valuable  rule  of  making 
a  preliminary  incision  if  in  doubt  as  to  the  nature  of  the  tumour. 
T'Re.  (jalacfoccles  occur  during  lactation;  they  are  situated  near  the 
nipple,  from  which  a  milk-like  fluid  may  sometimes  be  squeezed 
out  on  pressing  the  cyst.  They  are  soft  and  fluctuating,  and 
usually  single,  form  quickly,  and  may  attain  a  large  size.  Glan- 
dular cysts  occur  chiefly  in  women  of  from  thirty-five  to  fifty. 
They  are  tense  and  painless,  form  slowly,  may  occur  singly,  but 
are  often  multiple.  A  sanious  fluid  sometimes  escapes  from  the 
nipple  if  the  cyst  contains  a  papillary  growth. 

Treatment.—  Sinipl e  serous  cysts  may  be  laid  freely  open  and 
allowed  to  granulate  from  the  bottom,  or,  better,  be  dissected  out. 
(ialactoceles  with  semi -solid  contents  may  also  be  laid  freely  open 
and  their  contents  squeezed  out.  Glandular  cysts,  when  numerous, 
call  for  the  excision  of  the  affected  lobule,  or  if  the  whole  breast  is 
affected  and  they  contain  proliferating  growths,  excision  of  the 
3ntire  gland.    In  volution  cysts  require  no  treatment. 

Carcinoma  of  the  breast  is  nearly  always  of  the  acinous  form,  of 
vvhich  both  varieties,  the  hard  (scirrhous)  and  the  soft  [medullary), 
iire  met  with.  The  hard  variety,  however,  is  by  far  the  most 
•ommon.  The  general  and  microscopical  characters  of  carcinoma 
lave  already  been  given  under  Tumoui^s.    Here  only  the  special 
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characters  which  it  presents  when  occurring  in  the  breast  will  be 
referred  to. 

Scirrhous  carcinoma.  —  Pathology.  —  Scirrhus  of  the  breast 
generally  appears  as  an  indurated,  nodular,  non-encapsuled,  tube- 
rous mass,  of  moderate  dimensions,  with  long  processes  extending 
in  various  directions  in  the  gland- substance  and  the  fatty  tissue 
around,  and  later,  involving  the  skin  and  subjacent  pectoral  muscle. 
On  section  (Fig.  395)  the  tumour  gives  a  characteristic  creaking 

sensation  to  the  knife,  and 
the  cut  surface  appears 
slightly  concave  from  the 
contraction  and  shrinking 
of  its  fibrous  stroma  thus  set 
free  from  the  traction  of 
surrounding  tissues.  It  is 
of  a  hard  resisting  consis- 
tency, of  a  uniform  close 
texture,  semi-translucent, 
of  a  greyish- white  colour 
often  tinged  with  pink,  and 
has  been  likened  to  the 
section  of  a  potato  or  unripe 
pear.  Sometimes  it  is  inter- 
sected in  every  direction  by 
short  wavy  glistening  white 
fibres,  with  here  and  there 
yellow  dots  and  streaks  due 
to  section  of  the  epithelial 
columns  which  have  under- 
gone fatty  degeneration ; 
whilst  in  other  places,  little 
masses  of  the  surrounding 
fatty  tissue  and  of  muscle 
are  seen  enclosed  by  the 
processes  of  the  growth ;  and 
patches  of  caseous-looking 
material  or  white  creamy  fluid,  due  to  the  growth  having  surrounded 
some  of  the  ducts  which  have  become  only  partially  obliterated, 
may  be  scattered  through  its  substance.  The  section  on  scraping 
yields  a  juice  containing  cells,  free  nuclei,  and  granular  material. 

Signs. — Scirrhous  carcinoma  generally  begins  as  a  small  hard 
lump  in  the  substance  of  the  breast ;  it  grows  slowly  at  first,  after- 
wards more  rapidly,  and  then  involves  the  skin  and  pectoral 
muscle ;  finally  the  skin  gives  way,  and  a  foul  ulcer  is  produced. 
In  the  meantime,  the  lymphatic  glands  in  the  axilla  become  in- 
volved, and  as  they  increase  in  size  press  upon  the  axillary  vein 


Fig.  395. — Scirrhous  carcinoma  of  the 
breast.  (St.  Bartholomew's  Hospital 
Museum.) 
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and  brachial  plexus  of  nerves,  producing  oedema  of  the  arm  and 
intense  neuralgic  pain.  Later  the  cancer  becomes  disseminated 
through  the  internal  organs  and  tissues  of  the  body.  The  health, 
which  on  the  first  appearance  of  the  growth  is  generally  good,  now 
gives  way,  the  skin  becomes  sallow  and  earthy  in  appearance,  the 
patient  wasted,  and  cancerous  cachexia  is  said  to  be  present.  The 
foul  and  profuse  discharge  from  the  ulcer,  the  intense  pain,  the 
mental  suffering,  and  the  imj^lication  of  internal  organs,  lead  to 
exhaustion,  and  death  soon  steps  in  to  ])\it  an  end  to  the  j^atient's 
miserj^  Such  is  a  brief  outline  of  the  coui-se  of  the  disease  when 
not  subjected  to  surgical  interference.  Let  us  now  study  the 
characters  of  the  tumour  as  presented  in  a  typical  case.  It  is 
usually  situated  in  the  upper  and  outer  quadrant  of  the  breast,  or 
just  below  the  nij)ple.  Its  surface  is  hard  and  irregular,  its  mar- 
gins ill-defined.  The  skin  at  first,  when  gently  pinched  up  between 
the  finger  and  thumb,  shows  a  slight  dimpling,  and  later  appears 
distinctly  puckered  and  unmistakably  adherent  to  the  growth.  In 
the  earlier  stages  the  tumour  glides  freely  over  the  pectoral  muscle  ; 
later  a  slight  resistance  is  felt  on  moving  it  from  side  to  side ; 
whilst  finally  it  becomes  firmly  fixed  to  the  walls  of  the  chest. 
The  nipple,  when  the  growth  is  behind  it,  is  retracted,  in  conse- 
quence of  the  traction  which  is  made  by  the  carcinoma  upon  the 
lacteal  ducts  (Fig.  o95) ;  but  when  the  growth  is  situated  in  the 
circumference  of  the  breast,  there  may  be  no  retraction,  or  the 
retraction  may  occur  only  on  one  side ;  whilst  when  the  cancer 
begins  as  an  infiltration  of  the  nipple  itself,  the  latter  will  be  harder 
and  more  prominent  than  natm^al.  On  laising  the  arm  and  draw- 
ing the  finger-tips  transversely  across  the  inner  side  of  the  axilla, 
a  hard  cord  or  cords — infiltrated  lymphatic  vessels — may  often  be 
felt  extending  from  the  tumoui*  into  the  axilla,  while  in  the 
space  itself  large  glands  will  be  discovered  if  the  case  is  suffi- 
ciently advanced.  The  glands  are  at  first  soft,  single  and  distinct, 
later,  hard  and  matted  together,  forming  an  indui-ated  irregular 
mass  which  is  often  adherent  to  the  chest-walls  and  in  advanced 
cases  extends  as  high  as  can  be  felt  beneath  the  clavicle.  In  the 
supraclavicular  space  the  enlarged  glands  may  sometimes  be 
detected,  first  as  a  mere  fulness,  subsequently  as  distinct  swell- 
ings. After  the  skin  over  the  tumour  has  given  way,  an  ulcer 
with  sinuous,  irregular,  everted,  and  indurated  edges,  and  a  foul, 
cavernous,  irregular,  and  indurated  base  is  formed,  from  which  is 
exuded  a  foul-smelling  and  sanious  discharge.  The  skin  around 
is  indurated  from  infiltration  with  the  growth  ;  or  distinct,  circum- 
scribed, hard  nodules  of  carcinoma  are  scattered  here  and  there 
through  it. 

Diagnosis. — When  the  above  signs  are  present  there  is  no  diffi- 
culty in  pronouncing  as  to  the  natui-e  of  the  disease.     In  the 
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earlier  stages,  however,  whilst  the  tumour  is  still  small  and  has 
not  yet  become  adherent  to  the  skin  or  to  the  pectoral  muscle, 
where  the  breast  is  large  and  there  is  no  retraction  of  the  nipple 
and  as  yet  there  is  no  enlargement  of  the  axillary  glands,  the 
diagnosis  from  an  innocent  tumour,  a  tense  cyst,  or  lobular  inflam- 
mation will  be,  to  say  the  least,  difficult.  The  age  of  the  patient, 
the  rate  of  growth,  and  the  history  of  the  case  must  then  to  a 
great  extent  be  relied  on  for  distinguishing  it.  But  where  the 
patient,  as  is  occasionally  the  case,  is  young,  the  diagnosis  may 
then  be  impossible  without  making  an  incision  into  the  growth,  a 
proceeding  which,  under  such  circumstances,  after  the  difficulty  has 
been  ex^^lained  to  the  patient,  is  not  only  justifiable  but  impera- 
tively called  for. 

Rarer  forms  of  scirrhus  in  the  breast  are  occasionally  met  with. 
Thus — 1.  The  cancer  may  begin  as  a  general  infiltration  of  the 
entire  gland,  when  its  course  is  usually  very  rapid;  2,  it  may  chiefly 
aSect  the  lymi^hatics  of  the  skin,  the  whole  side  of  the  chest  in  such  a 
case  becoming  infiltrated,  hard,  brawny  and  leathery  in  consistency, 
a  condition  known  as  "  hide-bound ;  "  3,  it  may  begin  as  an  infil- 
tration of  the  nipple,  or  may  be  engrafted  upon  chronic  eczema 
around  the  nipple ;  4,  in  elderly  women  it  may  run  a  very  chronic 
course,  often  remaining  stationary,  if  not  interfered  with,  for  many 
years  {fprotts  or  rhroi/fr  rattrer);  and  5,  in  very  exceptional  instances, 
the  carcinomatous  mass  has  apparently  undergone  comjilete  atrophy, 
even,  it  is  said,  after  ulceration  has  occurred,  and  a  spontaneous 
cure  has  thus  been  brought  about. 

Trcatiiu'iit. — In  the  breast,  as  elsewhere,  the  only  hope  of  cure 
lies  in  the  early  and  complete  extirpation  of  the  carcinoma.  Unless, 
therefore,  the  surgeon  is  consulted  before  the  skin,  pectoral  muscle, 
and  lymphatic  glands  are  more  than  slightly  involved,  he  can  hold 
out  but  little  prospect  that  the  disease  will  not  return,  and  return 
shortly,  or  that  life  will  be  materially,  if  at  all,  prolonged  by  an 
operation.  Under  such  circumstances,  therefore,  there  are  some 
surgeons  who  hold  that  an  operation  with  the  disease  thus  advanced 
ought  not  to  be  undertaken,  as  it  can  only  bring  discredit  on 
surgery  and  may  possibly  prevent  other  patients  seeking  advice 
whilst  there  is  yet  a  probability  that  a  free  and  comjDlete  removal 
of  the  breast  and  axillary  glands  may  eradicate  the  disease.  While 
admitting  that  this  may  be  true,  we  must  not  lose  sight  of  the  fact 
that  even  although  the  growth  may  soon  recur  either  in  the  cicatrix 
or  glands,  or  in  internal  organs,  and  although  life  may  not  be 
prolonged,  still  removal  of  the  growth  may  rid  the  patient  of  a 
foul  and  loathsome  disease  and  often  of  great  pain,  at  any  rate  for 
a  time,  and  death  may  occur  in  a  less  distressing  way  from  dis- 
semination of  the  carcinoma  in  internal  organs.  In  Ihe  meanwhile 
the  patient's  mind  will  be  relieved,  even  if  she  is  not  buoyed  up 
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with  the  hope  that  there  may  still  be  a  chance  of  a  non-return. 
Eegarding  the  question  of  operation,  therefore,  it  may  be  briefly 
said  that — 1.  Where  the  skin  is  not  involved,  or  to  a  very  slight 
extent,  the  tumour  not  adherent  to  the  pectoral  muscle,  and  the 
glands  are  not  felt  enlarged,  or  if  enlarged  are  not  adherent  to  the 
chest  wall,  free  removal  of  the  breast  and,  in  all  cases,  clearing 
out  the  axilla  is  imperatively  called  for.  2.  Where,  on  the  other 
hand,  the  skin  is  extensively  infiltrated,  the  tumour  is  hrmly 
adherent  to  the  pectoral  muscle,  the  glands  are  enlarged,  hard,  and 
adherent  to  the  side  of  the  chest,  enlarged  glands  can  also  be  felt 
above  the  clavicle  and  perhaps  have  already  caused  oedema  of  the 
arm,  marked  cachexia  is  present  and  there  is  evidence  of  dissemina- 
tion of  the  carcinoma  in  other  organs  and  tissues — then  no  operation 
should  be  performed.  In  cases  such  as  the  above,  there  can  be 
little  question  as  to  the  propriety  of  operating  or  not  operating. 
But  there  are  a  large  class  of  intermediate  cases  in  which  some 
surgeons  would,  and  some  would  not,  operate.  Much  will  then 
depend  upon  the  presence  or  absence  of  j^ain,  the  age  of  the 
patient,  &c.,  and  each  case  must  be  judged  on  its  own  merits. 
When  too  far  advanced  to  permit  of  removal,  all  that  can  be  done 
is  to  relieve  pain  and  procure  sleep  by  opium  or  morphia,  and  sup- 
port the  strength  by  a  liberal  diet  and  stimulants.  Should  an  ulcer 
have  formed  it  may  in  some  cases  be  treated  with  caustics,  as 
Bougard's  paste  or  pyoktanin,  or  dusted  with  iodoform  or  charcoal 
to  control  the  foe  tor. 

Medullary  carcinoma  is  much  less  common  in  the  breast  than 
the  scirrhous  form,  and  generally  appears  at  an  earlier  age.  It 
occurs  as  a  soft,  non-encapsuled,  compact,  white  or  blood-stained, 
brain-like  mass  infiltrating  the  gland  and  surrounding  tissues.  Its 
growth  is  much  more  rapid  than  the  scirrhous  variety,  and  it 
sooner  involves  the  skin,  pectoral  muscles,  and  axillary  glands,  and 
rapidly  becomes  disseminated  through  internal  organs.  Early  and 
free  removal  of  the  whole  breast,  and  the  complete  clearing  out 
of  all  glands  from  the  axilla,  is  the  proper  treatment. 

Other  varieties  of  carcinoma  in  the  breast,  as  the  so-called  viJIons, 
or  duct  cancers,  and  the  colloid,  require  only  a  brief  notice. 

Duct  carcinoma  occurs  as  one  or  more  rounded  masses  lying 
in  tlie  breast  tissue  not  far  from  the  nij)ple.  On  section  these 
masses  appear  as  red,  encj^sted  and  defined  tumours  (Fig.  396). 
Microscopically  they  are  columnar-celled  carcinomata,  and  they 
frequently  consist  of  cysts,  which  often  contain  blood,  and  into  which 
pa2:>illary  growths,  covered  by  columnar  epithelium,  sprout.  The 
growths  have  an  alveolar  structure,  and  closely  resemble,  micro- 
scopically, especially  when  the  disease  has  recurred,  ordinary 
encephaloid  carcinoma. 

Signs.—  The  nipple  is  not,  as  a  rule,  retracted,  but  there  is  usually 
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a  history  of  a  discharge  of  bloodjrom  it,  often  before  a  tumour  is 
noticed.  In  the  specimen,  of  which  Fig.  396  is  a  drawing,  there 
was  very  slight  retraction  of  the  nipple.  The  skin  is  not  infiltrated, 
the  axillary  glands  are  not  enlarged,  and  secondary  deposits  are 
very  rare.  The  tumour  is  firm  and  elastic,  and  may  contain  one 
or  more  cysts.  It  usually  occurs  in  middle  age,  is  of  slow  growth, 
and  not  accomj^anied  as  a,  rule  by  pain.  The  treatment  consists  in 
amputation  of  the  whole  breast.  If  this  is  done,  no  further  trouble 
usually  occurs. 

Colloid  carcinoma  of  the  breast  is  very  rare.  Its  structure 
is  like  that  of  scirrhous  or  encephaloid  cancer,  but  here  and  there 
large  epithelial  cell-masses  have  undergone  colloid  degeneration. 
It  is  of  slower  growth,  and  less  frequently  affects  the  glands  than 
either  scirrhous  or  encephaloid  cancer,  and  has  a  less  tendency  to 


Fig.  396. — Section  of  a  duct  carcinoma  of  the  breast.  The  tumour  has  well- 
defined  edges,  and  is  composed  of  a  number  of  cysts  containing  growths  and 
broken-down  blood.    (St.  Bartholomew's  Hospital  Museum,  No.  3,186  /. ) 

recur  after  removal.  The  prospective  length  of  life  is  said  to  be 
three  or  four  times  that  of  ordinary  scirrhus. 

Excision  of  the  breast. — The  arm  being  held  out  from  the 
side  by  an  assistant  so  as  to  put  the  pectoral  muscle  on  the  stretch 
and  well  expose  the  axilla,  an  elliptical  incision  should  be  made 
below  and  another  above  the  nipple,  cutting  widely  of  any  adherent 
or  infiltrated  skin.  The  skin  above  and  below  should  now  be  re- 
flected from  the  breast,  and  the  latter  dissected  off  the  pectoral 
muscle,  taking  care  to  remove  the  pectoral  fascia  and  any  portion 
of  the  muscle  that  appears  affected  with  the  disease.  Should  any 
gland  be  felt  in  the  axilla  before  removing  the  breast,  the  incision 
should  be  prolonged  in  an  upward  and  outward  direction,  the 
axillary  vein  exposed,  its  branches  extending  into  the  axilla 
clamped  and  tied,  together  with  any  small  arteries  that  lie  just 
behind  them,  the  glands  dissected  off  the  veins,  and  these,  with 
the  lymphatics  running  to  them,  removed  with  the  breast  in  one 
mass.  In  this  way  there  is  less  haemorrhage,  and  all  the  infected 
lymphatic  tissue  is  removed.    In  fat  persons  it  may  be  necessary 
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to  divide  the  pectoralis  major  in  order  to  remove  effectually  all  the 
glands,  especially  those  situated  between  the  pectoral  muscles  and 
high  up  in  the  axilla.  The  skin  should  now  be  drawn  together 
by  sutures,  a  drainage  tube  having  been  placed  in  the  deeper  part 
of  the  wound.  Where  the  skin  cannot  be  made  to  cover  in  the 
wound,  the  flaps  should  be  drawn  as  much  together  as  possible  by 
stout  fishing-gut  sutures,  and  the  remainder  of  the  wound  left  to 
granulate,  or  flaps  may  be  made  by  dissecting  up  portions  of  skin 
from  over  the  latissimus  dorsi.  The  arm  should  be  secui^ed  to  the  side 
with  the  forearm  and  hand  across  the  chest.  Some  surgeons,  with 
a  view  to  the  more  complete  removal  of  the  disease,  cut  the  pectoral 
muscles  away.  This  procedure  is  followed  by  so  much  contraction 
and  subsequent  interference  with  the  movement  of  the  arm,  that 
I  do  not  advise  it  save  under  exceptional  conditions,  as  when  the 
pectoral  is  extremely  infiltrated.  It  does  not  ensure  the  complete 
removal  of  the  disease  since  the  mediastinal  glands  may  be  affected. 


DEFORMITIES  OF  THE  NECK,  KNEES  AND  FEET. 

Wry-neck  or  torticollis  is  a  distortion  chiefly  dependent  upon 
contraction  of  the  sterno-mastoid  muscle.  It  may  be  congenital 
or  acquired. 

Causes. — The  coiKjenital  form  is  attributed  to — 1,  spastic  con- 
traction of  the  sterno-mastoid  muscle  due  to  disease  of  the  nervous 
system;  2,  malposition  in  utero ;  or,  3,  injury  at  birth,  as,  for 
example,  rupture  of  the  sterno-mastoid  in  a  breech  presentation. 
The  acqiirred  form  is  due  to — 1,  the  head  having  been  held  for  a 
long  time  in  the  distorted  position  as  a  consequence  of  stiff  neck, 
following  cold,  rheumatism,  injur}-,  or  inflamed  cervical  glands; 
2,  hysteria  ;  or,  3,  spasm  set  up  by  irritation  of  the  spinal  accessory 
nerve  consequent  upon  central  nerve-trouble. 

l^igns. — The  head,  suj^posing  the  right  sterno-mastoid  to  be 
affected,  is  drawn  forwards  and  towards  the  right  shoulder  and 
also  rotated,  so  that  the  chin  points  to  the  left.  The  right  mastoid 
is  prominent,  the  right  side  of  the  neck  concave,  and  the  left  con- 
vex. In  long-standing  cases  some  lateral  curvature  of  the  dorsal 
spine  is  generally  acquired.  The  congenital  form  may  be  distin-  j 
guished  from  the  spasmodic  not  only  by  its  history  but  by  the 
sterno-mastoid  becoming  tense  in  the  former,  and  yielding  in  ^ 
the  latter,  on  attempting  to  straighten  the  head.  The  hysterical 
variety  will  be  known  by  the  presence  of  other  signs  of  hysteria. 

Treatiaent. — In  congenital  ivry-ueck,  unless  the  patient  is  treated 
by  position  while  still  an  infant,  division  of  the  sterno-mastoid  is 
generally  required,  followed  by  a  course  of  systematic  exercises 
in  the  slighter  cases,  and  the  use  of  some  such  instrument  as  that 
shown  in  Fig.  397,  in  the  most  severe.    The  sterno-mastoid  is 
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best  divided  immediately  above  the  clavicle,  as  here  it  is  furthest 
removed  from  the  important  structures  that  lie  beneath  it.  A 
puncture  should  be  made  at  the  inner  side  of  the  tendon,  a  director 
passed  behind  it,  and  the  division  made  towards  the  skin  with  a 
blunt-pointed  tenotome.  The  tense  bands  of  contracted  cervical 
fascia  which  now  start  forward  will  yield  to  stretching ;  it  is  not 
safe  to  divide  them.  The  head  should  be  straightened  and  thus 
held  by  a  bandage  and  sand-bags.  The  puncture  should  be  given 
three  or  four  days  to  heal  before  the  exercises  are  begun  or  the 
instrument  is  applied.  Some  advise  the  division  of  the  muscle 
about  the  middle  on  the  plea  that  such  is  a  more  safe  procedure ; 
whilst  others  again  recommend  the  division  of  the  tendon  by  open 
incision,  as  in  this  way  the  danger  of  puncturing  and  admitting  air 
into  a  vein  is  avoided.  If  the  subcutaneous  division,  however,  is 
carefully  done  in  the  manner  here  advised, 
I  do  not  believe  there  need  be  any  fear  of  air 
entering  the  veins.  I  have  now  performed 
this  little  operation  many  times  and  have 
never  experienced  any  difficulty  or  trouble. 
At  the  same  time  it  is  only  right  to  state 
that  sudden  death  has  occurred  in  the  hands 
of  some  excellent  surgeons,  and  others  have 
met  with  alarming  symptoms.  In  sjxtsmodic 
cases  conium,  Indian  hemp,  bromide  of 
potassium,  &c.,  may  be  tried.  These  failing, 
the  spinal  accessory  nerve  may  be  stretched 
just  above  the  spot  where  it  enters  the  sterno- 
mastoid.  In  very  intractable  cases  a  piece  I 
of  the  nerve  may  be  excised,  and  if  the  ' 
Fia.  397. — Wry-neck  posterior  cervical  muscles  are  also  involved 
apparatus.  in  the  spasm,  excision  of  portions  of  the 

j)osterior  divisions  of  the  first  four  cervical  ; 
nerves   may  be    simultaneously    or   subsequently  undertaken. 
Tenotomy  of  the  sterno-mastoid  should  in  these  and  in  hysterical 
cases  on  no  account  be  done.    In  the  latter,  hysterical  remedies 
should  of  course  be  used. 

Knock-knee  or  genu  valgum  is  a  deformity  in  which,  when 
the  knees  are  placed  together  in  the  extended  position  with  the 
patellae  looking  directly  forwards,  the  legs  diverge.  One  or  both 
knees  may  be  affected,  or  there  may  be  genu  valgum  on  one  side 
and  genu  varum  on  the  other. 

Cause. — Knock-knee  is  generally  the  result  either  of  rickets, 
when  it  occurs  between  the  second  and  the  seventh  year;  or  of 
carrying  heavy  weights,  long  standing  and  .  the  like,  when  it  is 
most  common  in  growing,  underfed  and  overworked  lads  and  girls 
from  foui'teen  to  eighteen.    The  deformity  is  variously  believed  to 
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dejiend  on: — 1,  an  oyergrowtli  of  the  internal  condyle  of  the 
femur,  and  a  corresi^onding  uprising  of  the  inner  tuberosity 
of  the  tibia  ;  2,  the  relaxation  of  the  internal  lateral  ligament ; 
or  3,  the  contraction  of  the  biceps  tendon.  In  the  majority  of 
cases  the  osseous  lesion  is  certainly  present,  and  I  have  no  doubt 
in  my  own  mind  that  it  is  upon  this  that  the  deformity  in  ricktty 
cases  usually  depends,  though  I  admit  that  in  some  of  those 
rapid  cases  induced  by  excessive  weight-bearing  in  weakly  lads 
a  relaxation  of  the  ligaments  may  be  the  principal  factor.  The 
contraction  of  the  biceps  tendon  when  j^i'esent  I  regard  as  the 
result,  and  not  as  the  cause  of  the  affection. 
Treatment. — In  slight  rickety  cases,  keeping  the 
child  entirely  off  its  legs,  the  application  of 
splints,  and  the  internal  use  of  appropriate 
remedies,  will  generally  effect  a  cure.  In  con- 
firmed cases,  and  in  older  imtients,  however, 
little  must  be  expected  from  splints  or  instru- 
ments. By  their  use  the  limb  can  no  doubt  be 
straightened,  but  only  at  the  expense  of  stretch- 
ing the  external  lateral  ligaiuent,  the  legs  being 
rendered  Hail-like,  and  the  patient  being  unable 
to  walk  or  even  stand  without  his  irons.  Eor 
such  some  form  of  osteoclasia  or  osteotomy  is 
usually  required. 

Osteoclasia  consists  in  breaking  the  bone 
either  with  the  hands  or  with  the  csteoclast. 
Manual  osteoclasia  is  seldom  employed  except 
for  the  correction  of  rickety  bow-legs  or  knock- 
knee  in  young  subjects  when  the  bones  are 
moderately  soft.  For  fracturing  larger  and 
stronger  bones  the  osteoclast  is  required.  The 
limb  is  properly  adjusted  between  the  arms  of 
the  instrument  and  the  force  applied  by  means 
of  a  screw  in  Grattan's  osteoclast  or  by  levers  in  that  of  Thomas. 

Osteotomy  is  usually  done  by  Macewen's  or  Reeves'  modified 
Ogston's  method.    1.  J/ace^rm^^^  consists  in  chiselling 

through  the  femur  just  above  the  epiphysis,  but  leaving  the 
posterior  surface,  whicK  is  in  contact  with  the  popliteal  artery, 
intact,  and  snapping  this  across  by  forcibly  bending  the  bone. 

In  Reeves'  modification  of  Ogston's  operation  the  internal  condyle 
is  first  loosened  with  a  chisel,  and  then  made  to  slide  upwards  on 
the  shaft  of  the  femur  by  forcibly  straightening  the  leg.  The 
chisel  is  introduced  behind  the  synovial  membrane  and  should  not 
be  driven  so  far  into  the  condyle  as  to  endanger  the  opening  of 
the  joint.  The  line  of  incision  through  the  femur  in  these  oj^era- 
tions  is  shown  in  Fig.  398.    The  incision  in  the  soft  tissues  which 
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Fig.  398.— a,  line 
of  section  in 
Macewen's  ;  B, 
in  Ogston's ;  and 
C,  in  Ileeves'  mo- 
dified Ogston's 
operation. 
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in  either  operation  should  be  merely  long  enough  to  admit  the 
chisel,  may  in  each  be  made  vertically  two  fingers'  breadth  above 
the  patella  and  midway  between  the  inner  edge  of  the  rectus  and 
the  tendon  of  the  adductor  magnus.  The  operations  should  be 
performed  antiseptically  and  the  limb  secured  to  a  long  splint, 
or  placed  in  Bavarian  plaster  splints  in  a  straight  position  for 
about  a  month,  and  subsequently  kept  in  an  ordinary  plaster  case 
for  six  weeks  to  two  months  till  sound  union  has  taken  place. 

Genu  varum,  or  bow-legs,  is  the  opposite  deformity  to  genu 
valgum,  and  what  has  been  said  of  the  latter  as  regards  pathology, 
treatment,  &c.,  will  apply  to  it  if  external  be  substituted  for  inter- 
nal in  the  phraseology.  It  is  frequently  associated  with  a  bowing 
of  the  shaft  of  the  tibia,  either  at  its  upper  or  its  lower  third,  and 
sometimes  with  a  bowing  of  the  femur. 

Genu  recurvatum  or  extrorsum  is  a  condition  of  over-exten- 
sion at  the  knee.  It  is  frequently  present  in  a  slight  degree  in 
cases  of  knock-knee.  It  sometimes  occurs  as  a  congenital  affection ; 
the  hyper- extension  may  then  be  extreme,  the  feet  touching  the 
groins.  When  it  is  combined  with  knock-knee  the  irons  for  the 
latter  affection  should  have  a  front  stop.  In  congenital  cases 
division  of  the  quadricej^s  maybe  necessary,  but  continual  attempts 
at  flexion  and  the  use  of  an  instrument  with  a  cog-wheel  at  the 
knee  will  usually  suffice. 

Talipes  or  club-foot  is  a  distortion  in  which  the  relations  of 
the  tarsal  bones  to  each  other  and  to  the  bones  of  the  leg  are 
variously  altered,  and  the  bones  held  in  their  abnormal  position 
by  alteration  in  the  shaj^e  of  the  bones  and  by  the  contraction  or 
shortening  of  certain  of  the  muscles,  ligaments,  and  fasciae  attached 
to  the  foot. 

Cause. — Talipes  may  either  be  congenital  or  acquired. 

The  congenital  form  has  been  attributed  to — 1,  spastic  muscular 
contraction  induced  by  some  lesion  of  the  nerve-centres;  2,  mal- 
positions of  the  foetus  in  xtero ;  3,  structural  alteration  in  the  form 
of  Some  of  the  tarsal  bones.  The  sui:)2)orters  of  the  first  view 
maintain  that  the  bones  are  drawn  into  their  abnormal  position 
by  muscular  contraction,  and  regard  any  alteration  in  the  shape  of 
the  bones  as  the  result  and  not  as  the  cause  of  their  malposition ; 
whilst  those  who  uphold  the  second  and  third  views  deny  that 
spastic  contraction  occurs,  as  no  lesion  of  the  nerve-centres  has 
been  found  to  account  for  it,  and  look  upon  the  contraction  of 
the  muscles  as  merely  due  to  adaptive  shortening  consequent  upon 
the  altered  position  of  the  bones.  The  congenital  variety  is  some- 
times hereditary,  very  occasionally  occurs  in  several  members  of 
the  same  family,  and  is  frequently  associated  with  other  congenital 
malformations  as  spina  bifida,  meningocele,  &c.  The  ac<]uired 
foiTQ^is  generaUy^  the  result jof  mfantile^  jparalysis,  the  bones  then 
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either  being  drawn  into  their  abnormal  positions  by  the  contraction 
of  the  muscles  antagonistic  to  those  paralj^sed,  or  falling  into  the 
abnormal  positions  by  the  weight  of  the  foot.  In  either  case  the 
weight  of  Jhe_  body  in  standing  and  walking  tends  more  and  more 
to_coiLfii'i^  this  faulty  position.^  Amongst  other  causes  may  be 
mentioned  long- continuance  of  the  foot  in  the  extended  position, 
disease  of  the  ankle  or  tarsus,  yielding  of  the  ligaments,  &c. 

Varieties. — There  are  five  principal  forms  of  club-foot : — Talipes 
et/uinus,  varus,  calcaneus,  vaJgus,  and  cavus.     But  these  may  be 
variously  combined,  producing  com- 
pound forms,  which  are  then  called 
equino-varus,  equino-valgus,  calcaneo- 
raJgus,  &c. 

1.  Talipes  equinus  (Figs.  399,  400) 
is  nearly  always  an  acquired  affection, 
and  generally  due  to  infantile  paralysis 


Congeiiil'a^L  yicc/uircct 

Fig.  399.— Talipes  equinus. 
(Bryant  s  Surgery.) 


Fig.  400. — Talipes  equinus,  with 
complete  paralysis  of  the  an- 
terior muscles. 


of  the  anterior  or  extensor  muscles  ;  as  a  congenital  affection  it  is 
very  rare.  I  have  only  seen  two  cases  during  the  fifteen  years  I 
have  had  charge  of  the  orthopaedic  department  of  St.  Bartholomew's. 
The  heel  is  drawn  upwards  by  the  tendo  Achillis,  and  the  anterior 
part  of  the  foot  is  in  consequence  depressed  and  held  in  the  extended 
position.  The  weight  of  the  body  is  thus  transmitted  through  the 
heads  of  the  metatarsal  bones,  which,  together  with  the  anterior 
part  of  the  tarsus,  are  bent  downwards  and  backwards  from  the 
transverse  tarsal  joint  and  fixed  in  this  i30sition  by  the  adaptive 
shortening  of  the  plantar  fascia,  ligaments  and  muscles,  thus 
rendering  the  sole  of  the  foot  unnaturally  concave,  a  condition 
known  as  pes  cavus.  The  patient  walks  with  fatigue  and  lameness 
on  the  balls  of  his  toes  (Fig.  399),  and  if  both  feet  are  affected  he 
may  be  unable  to  walk  at  all.  When  the  extensor  muscles  of  the 
toes  are  completely  jDaralyzed  the  toes  may  be  bent  under  as  shown 
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in  Ei^'.  4(10,  and  the  j)atient  walks  on  the  dorsum  of  the  toes,  or 
even  on  the  dorsum  of  the  foot.  Corns  and  perhaps  ulcers  are 
then  formed,  rendering  walking  exceedingly  painful  or  impossible. 
In  long-standing  cases,  in  consequence  of  the  contraction  being 
greater  on  the  inner  than  on  the  outer  side  of  the  sole,  an  inward 
twist  is  given  to  the  foot  {equina- rar us).  At  times  the  tendo 
Achillis  is  not  sufficiently  shortened  to  draw  up  the  heel,  but  at  the 
same  time  is  so  contracted  as  to  prevent  the  foot  being  placed 
beyond  a  right  angle  with  the  leg.  This  condition  is  spoken  of 
as  right-anghd  contradion  of  the  tendo  Achillis  or  as  rectangular 
talijjes. 

2.  Talipes  varus  is  the  most  complicated  variety  of  club-foot, 
and  is  the  most  common  of  the  congenital  forms.  By  some  the 
distortion  here  described  as  varus  is  called  equrno- varus.  I  prefer, 
however,  to  apply  the  simple  term  varus 
to  the  form  under  consideration,  and 
equino -varus  to  cases  of  equinus  in 
which  there  is  added  a  secondary  twisting 
inwards  of  the  foot.  In  varus  (Fig.  401), 
the  OS  calcis  is  drawn  up  by  the  tendo 
Achillis,  tilting  the  astragalus  j^arti'^lly 
out  of  the  ankle-joint,  and  the  bones  in 
front  of  the  transverse  tarsal  joint  are 
drawn  inwards  and  upwards  by  the 
tibialis  anticus  and  jiosticus,  so  that  the 
scaphoid  is  placed  internal  to  the  astra- 
galus instead  of  in  front  of  it,  whilst  its 
tuberosity  is  in  close  contact  with  the  in- 
ternal malleolus.  The  ligaments  on  the 
inner  side  of  the  sole  and  between  the  tibia 
and  astragalus  are  shortened,  and  are  often  the  chief  agents  holding 
the  bones  in  their  deformed  position.  In, ..severe  cases,  however, 
the  astragalus  is  itself  deformed,  its  head  looking  almost  directly 
inwards  instead  of  forwards  and  slightly  inwards.  Thus,  in  a  well- 
marked  case  (Fig.  402  a  and  b),  the  heel  appears  drawn  up,  the 
anterior  part  of  the  foot  adducted  and  inverted,  the  inner  border 
turned  upwards  or  inverted,  and  the  outer  border  downwards,  so 
that  the  sole  looks  backwards  and  the  dorsum  forwards,  the  long 
axis  of  the  foot  being  at  the  same  time  shortened  and  bent  upon 
itself,  the  sole  unnaturally  concave,  and  the  j^lantar  fascia  tense. 
In  severe  cases  (Fig.  402  c),  the  inner  border  of  the  foot  may  be  in 
contact  with  the  leg,  and  when  the  foot  has  been  walked  upon  the 
sole  looks  upwards  as  well  as  backwards,  and  the  dorsum  down- 
wards as  well  as  forwards;  whilst  the  sole  is  narrowed  by  the 
approximation  of  the  fifth  metatarsal  bone  to  the  first,  and  a  bursa 
often  forms  over  the  outer  border  of  the  dorsum.    In  the  acquired 


Fig,    401.  — 
talipes  varus, 
tholomew's 
Museum.) 


Congenital 
(St.  l!ar- 
Hosi)ital 
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form,  which  is  generally  due  to  infantile  paralysis,  the  history  of 
the  case,  the  wasting,  shortening,  coldness  and  passive  congestion 
of  the  limb,  and  often  the  absence  of  rigidity,  will  commonly  serve 
to  distinguish  it  from  the  congenital. 

3.  Talipes  calcaneus  is  rare.  In  the  couyenital  variety  (Fig.  403) 
the  anterior  part  of  the  foot  is  drawn  wp  and  often  a  little  everted 
or  inverted,  and  generally  held  rigidly  in  this  position  by  the  con- 
traction of  the  extensor  muscles.  In  the^cicqiiired  form  (Fig.  403), 
wliich  is  commonly  the  result  of  infantile  paralysis  of  the  calf 
muscles,  the  heel  is  placed  fet  on  the  ground  in  walking,  but  there 
is  no  drawing  up  of  the  foot  by  the  extensors.    The  anterior  part  of 


A  B  c 

Fig.  402. — Congenital  varus.    Three  grades  of  severity. 
( Bryant's  Surgery. ) 


Fig.  403.— Talipes  calcaneus.    (]>ryant's  Surgery.) 

the  foot  drops  downwards  from  the  transverse  tarsal  joint,  and  the 
tendo  Achillis,  instead  of  standing  out  tensely  as  in  the  normal 
foot,  can  often  hardly  be  felt. 

4.  In  talipes  valgus  or  flat-foot  the  longitudinal  and  transverse 
arches  of  the  foot  are  flattened  and  the  anterior  part  of  the  foot  is 
more  or  less  everted.  Though  rare  as  a  congenital,  it  is  very 
common  as  an  acquired  deformity,  and  as  such  is,  perhaps,  most_ 
often  due  to  the  yielding  of  the  ligaments  of  the  sole  and  the 
relaxed  state  of  the  muscles  which  normally  support  the  plantar 
arches,  in  consequence  of  general  debility  and  want  of  muscular 
tone,  combined  with  long  standing  or  carrying  heavy  weights  with 
the  feet  abducted.  Hence  its  frequency  in  growing  and  under-fed 
lads,  errand-boys,  policemen,  waiters,  housemaids,  and  the  like. 
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Amongst  other  causes  may  be  mentioned  rheumatism,  gonorrhoea, 
rickets,  sprains  of  the  plantar  ligaments,  and  spasm  or  paralysis  of 
certain  muscles  of  the  leg.  It  is  also  met  with  in  badly- set  cashes 
of  Pott's  fracture.  The  calcaneo-scaphoid  ligament  and  plantar 
fascia,  and  to  a  less  extent  the  other  ligaments  of  the  sole,  are 
elongated,  and  the  bones  on  the  inner  side  of  the  foot,  instead  of 
forming  an  arch,  are  depressed  and  in  contact  with  the  ground. 
The  bones  in  front  of  the  transverse  tarsal  joint  are  at  the  same 
time  more  or  less  abducted  and  everted,  leaving  the  head  of  the 
astragalus,  which  is  itself  depressed,  partly  exposed  on  the  inner 
side  of  the  foot. 

In  severe,  and  generally  in  congenital  cases,  the  heel  and  front 
of  the  foot  are  drawn  up  by  the  tendo  Achillis  and  the  anterior 
muscles  respectively,  whilst  the  outer  bordei-  of  the  foot  is  raised 

from  the  ground.    The  acquired 
j       form  is  oftcai  productive  of  so 
Is-:  -      j       much  crippling,  and  pain  as  to 
render   the  sufferer  unable  to 
follow  any  employment  which 
necessitates  much  standing  or 
walking.     The  foot  (Fig.  404) 
looks  broader  and  longer  than 
natural,  the   sole  is   flat,  the 
inner  border  in  contact  with 
the  ground,  and  the  internal 
Fig.  404.-Talipes  valgus  or  Hat-     "malleolus     depressed  ;  whilst 
foot.    (St.  Bartholomew's  Hospital     two  pronnnences,  formed  by  the 
Museum.)  tuberosity  of  the  scaphoid  and 

the  partially  ex2)osed  head  of 
the  astragalus,  can  be  seen  and  felt  projecting  on  the  inner  side  of 
the  foot.  In  slight  cases  the  foot  can  be  made  to  assume  its  natural 
form  on  manipulation  or  on  standing  on  tip-toe,  but  in  severe 
cases  it  is  rigidly  fixed  in  the  deformed  position.  Pain  and  stiff- 
ness of  the  metatarso -phalangeal  joint  of  the  great  toe  [Hallux 
dolorosus)  is  a  common  concomitant  of  flat  foot  in  boys  and  yoimg 
adults. 

5.  In  talipes  earns  the  sole  is  unnaturally  arched  and  the  plantar 
fascia  is  tense.  The  toes  are  often  extended  at  the  metatarso- 
phalangeal joint,  and  flexed  at  the  first  interphalangeal  joints, 
giving  them  a  clawed  appearance  [holloiv  claw -foot).  This  condition 
is  said  at  times  to  be  due  to  infantile  paralysis  affecting  the  inter- 
osseous muscles.  I  have  tested  the  muscles  in  many  cases  but 
have  not  found  them  paralyzed. 

Gexeral  TREATMENT  OF  TALIPES.— The  indications  are — 1,  to 
restore  the  deformed  foot  to  its  natural  position  ;  and  2,  to  retain 
it  in  this  position  until  the  normal  functions  of  the  joints  and 


TREATMENT  OF  TALIPES. 


807 


muscles  have  been  so  far  restored  that  there  is  no  tendency  to  a 
relapse.  In  the  congenital  and  in  many  of  the  acquired  forms 
these  indications  can  be  successfully  fulfilled  if  appropriate  means 
are  taken  and  sufficient  time  and  care  are  given  to  the  case.  It  is 
most  important  in  congenital  cases,  and  especially  in  congenital 
varus,  to  begin  tlie  treatment  early,  indeed  it  should  be  begun 
immediately  after  birth — as  soon  as  the  mfant  is  washed,  as  Sayre 
puts  it-  and  should  be  continued  until  no  tendency  is  shown  for 
the  foot  to  relapse  into  the  deformed  position.  In  the  paralytic 
varieties,  where  the  muscles  have  undergone  complete  atrophy  and 
degeneration,  these  of  course  cannot  be  restored,  and  the  foot  can 
only  be  maintained  in  the  normal  position  by  the  use  of  instruments. 
For  the  fulfilling  of  the  first  indication  manipulative,  operative  and 
mechanical  treatment  may  be  necessary.  For  the  second,  mechani- 
cal supports  and  physiological  after-treatment  should  be  employed. 

Marupclative  treatment  consists  in  wrencbing  the  foot  with  the 
hands  into  the.  best  possible  position  and  then  securing  it  in  this 
position  with  plaster-of- Paris  bandages.  The  wrenching  should 
be  repeated  once  or  twice  a  week.  A  thick  layer  of  cotton  wool 
should  be  placed  beneath  the  plaster  of  Paris  to  prevent  sores 
forming. 

The  operatire  treatment,  when  this  is  necessary,  will  generally 
consist  in  the  subcutaneous  divisions  of  certain  tendons  {tenotom  ij), 
in  the  division  of  contracted  ligaments  [syndesrnotomy),  and  in 
inveterate  cases  in  the  excision  or  section  of  some  of  the  tarsal  bones 
{tarsectomy  or  tarsotorny),  or  in  the  performance  of  one  or  other  of 
the  following  operations  :  Phelps'  open  incision ;  Buchanan's  sub- 
cutaneous section  ;  Fitzgerald's  operation  ;  forcible  rectification. 

Tenotomy  is  indicated  where  there  is  much  rigidity  and  the  foot 
cannot  be  brought  into  its  natural  position  by  manipulation.  Its 
object  is  the  lengthening  of  the  shortened  tendon,  not  its  mere 
division.  The  lengthening  is  effected  by  the  organization  of  the 
small-cell-exudation  which  is  poured  out  between  the  divided  ends 
of  the  tendon.  Hence  the  importance  of  subcutaneous  division, 
that  is,  of  making  a  mere  puncture  in  the  skin  and  preventing  the 
entrance  of  septic  matter  lest  suppuration  ensue  and  the  tendon 
become  adherent  to  its  sheath  or  fail  to  unite.  The  tendon  having 
been  made  tense  by  an  assistant,  pass  the  tenotome  beneath  it  with 
the  blade  on  the  flat ;  then  whilst  the  tendon  is  slightly  relaxed, 
turn  the  edge  of  the  tenotome  towards  the  tendon  and  cut  towards 
the  skin,  the  assistant  again  making  it  tense  to  facilitate  the 
division,  but  relaxing  the  moment  it  is  felt  to  give  way  lest  the 
skin  be  severed  and  the  puncture  be  converted  into  an  open  wound. 
The  puncture  should  be  covered  with  a  dossil  of  antiseptic  gauze, 
and  the  foot  secured  to  a  splint  or  in  a  plaster-of- Paris  bandage. 
It  was  formerly  the  custom  to  place  the  foot  on  a  splint  in  the 
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deformed,  or  in  only  a  slightly  improved  position  for  a  few  days, 
until  the  puncture  had  healed  and  the  tendon  had  united,  before 
beginning  mechanical  extension  to  stretch  the  new  material 
between  the  divided  ends.  It  was  thought  that  if  the  foot  was  at 
once  rectified  and  the  ends  of  the  divided  tendon  consequently 
much  separated,  there  was  grave  risk  of  the  tendon  not  uniting, 
or  of  the  uniting  material  remaining  weak.  I  have  not,  however, 
found  this  to  be  the  case,  and  I  now  invariably  place  the  foot 
immediately  after  tenotomy  in  the  best  position  possible,  often 
leaving  a  gap  of  a  quarter  of  an  inch  to  half  an  inch,  or  even  more, 
between  the  ends  of  the  divided  tendon.  By  at  once  rectifying  the 
position  of  the  foot,  after  dividing  any  contracted  ligaments  that 
may  still  hold  the  bones  in  their  deformed  position,  much  time 
is  saved  and  the  necessity  of  expensive  extension -apparatus  is 
avoided.  In  dividing  the  posterior  tibial  tendon,  after  a  puncture 
has  been  made  with  a  sharp-pointed  tenotome,  a  blunt-pointed 
tenotome  should  be  substituted  for  it  lest  the  posterior  tibial  artery 
be  pricked.  Should  this  vessel  be  wounded,  all  that  is  necessary  is 
to  apply  firm  pressure  to  the  foot  and  ankle  by  a  pad  and  bandage. 
On  no  account  should  an  attempt  be  made  to  tie  it,  as  this  would 
convert  the  subcutaneous  into  an  open  wound.  Even  where  the 
anterior  as  well  as  the  posterior  tibial  artery  has  been  wounded  in 
tenotomy,  bleeding  has  been  readily  arrested  by  pressure,  and  no 
harm  has  ensued.  In  the  fat  ankle  of  an  infant  the  posterior 
border  of  the  tibia,  the  guide  to  the  tendon  of  the  tibialis  posticus, 
cannot  be  felt;  the  tenotome  should  then  be  entered  midway 
between  the  anterior  and  posterior  border  of  the  leg,  and  at  right 
angles  to  the  surface. 

Syudesmotomy  consists  in  dividing  the  contracted  ligaments 
which  after  tenotomy  are  frequently  found  to  hold  the  foot  in  the 
deformed  position.  It  is  performed  by  passing  a  tenotome  deeply 
into  the  foot  over  the  situation  of  the  ligaments  to  be  divided,  and 
cutting  freely  through  them  whilst  they  are  put  on  the  stretch  by 
an  assistant  manipulating  the  foot.  The  position  of  the  foot 
should  then  be  rectified  by  wrenching,  and  a  plaster-of-Paris 
bandage  applied. 

Tarsectoriiy  has  for  its  object  the  removal  of  certain  bones  or 
portions  of  bones  from  the  tarsus,  so  as  to  allow  the  foot  to  be  at 
once  restored  to  its  normal  position.  It  should  only  be  undertaken 
in  inveterate  cases  after  milder  measures  have  failed.  The  opera- 
tions most  frequently  performed  are  Davy's,  or  the  removal  of  a 
wedge-shaped  piece  of  bone  from  the  tarsus;  and  Lund's,  or  the 
excision  of  the  astragalus. 

Tarsotomy  is  the  operation  of  dividing  the  tarsus  transversely 
with  a  chain  saw,  and,  like  tarsectomy,  should  only  be  done  in 
inveterate  cases. 
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Plicljhs  open  incision. — This  consists  in  making  an  incision 
through  the  soft  tissues  on  the  inner  side  of  the  foot  down  to  the 
bones.  The  tibialis  anticus  and  posticus,  the  abductor  hallucis 
and  the  calcaneo- scaphoid  ligaments  are  divided.  The  wound  is 
then  stuffed  with  aseptic  gau/e  and  allowed  to  granulate  from  the 
bottom. 

Bnclidnan'' s  snhcnfarieous  section. — A  tenotomy  knife  is  passed 
between  the  skin  and  the  plantar  fascia  half  across  the  sole  of  the 
foot,  and  all  soft  parts, — the  muscles,  arteries,  nerves,  and  liga- 
ments are  then  divided  down  to  the  calcaneo-scaphoid  joint. 

F itzyerald'' s  operation  consists  in  dividing  subcutaneously  with  a 
chisel  the  neck  of  the  astragalus,  and  the  os  ealcis  just  behind 
the  jDOsterior  articular  facet  for  the  astragalus,  and  in  then  drilling 
the  cuboid  in  several  places,  breaking  up  subcutaneously  the 
scaphoid  with  a  chisel  and  hammering  it  back  into  place. 

Forcible  rectification. — This  is  done  by  a  Thomas'  wrench  or  by 
Grattan's,  Eedard's,  or  some  other  form  of  osteoclast.  The  liga- 
ments preventing  reduction  are  torn  across  and  sometimes  the 
bones  are  broken. 

Mechanical  treatment. — Until  recently  it  was  usual  to  keep  the 
foot  in  the  deformed  position  till  the  tendons  had  united,  and  then 
bring  the  foot  slowly  into  its  normal  position  by  gradually  stretch- 
ing the  united  tendon.  The  apparatus  usually  emi^loyed  was 
some  form  of  Scarpa's  shoe  (Fig.  40.3)  or  other  cog-wheel  con- 
trivance. By  the  majority  of  surgeons,  however,  plaster  of  Paris 
is  now  substituted  for  such  expensive  apparatus,  the  foot  being 
secured  at  once  in  the  plaster  in  the  best  possible  position.  In 
slight  cases  division  of  the  tendon  will  alone  be  sufficient  to  allow 
of  this  ;  in  more  severe  cases  the  division  of  the  ligaments  will  also 
be  necessary,  whilst  in  very  severe  cases  removal  of  a  portion  of 
bone  will  be  required.  If  plaster  of  Paris  is  used  a  cotton-wool 
bandage  should  always  be  employed  beneath  the  plaster  to  prevent 
injurious  pressure  on  the  parts.  The  mechanical  supports  neces- 
sary after  the  foot  has  been  rectified  will  be  briefly  mentioned 
under  the  treatment  of  each  variety  of  talipes. 

Fhysiological  after-treatment  is  most  important  for  the  purpose  of 
restoring  the  natural  movements  of  the  joints  and  the  functional 
activity  of  the  muscles.  It  consists  in  active  and  passive  exercises, 
massage.  Faradization,  hot  and  cold  sponging,  and  lastly,  in  teach- 
ing the  patient  the  proper  use  of  the  restored  foot. 

It  now  remains  to  mention  the  special  treatment  approjiriato  to 
each  variety  of  talipes. 

In  talipes  eqninus,  tenotomy  of  the  tendo  xichillis  is  usually  all 
that  is  required;  but  if  there  is  much  contraction  of  the  sole 
[talipes  earns),  the  plantar  fascia,  or  any  tense  band  that  can  be 
felt,  should  first  be  divided,  and  when  the  sole  has  been  straightened 
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out  by  keeping  the  foot  for  a  fortnight  or  so  in  plaster  of  Paris,  the 
tendo  Achillis  may  then  be  cut,  and  the  foot  again  placed  in  plaster 
in  the  restored  position  for  another  two  or  three  weeks.  A  boot 
with  double  leg-irons  and  toe-raising  spring  must  be  subsequently 
worn  in  paralytic  cases,  the  irons  being  carried  above  the  knee  and 
the  outer  iron  above  the  hip  to  a  pelvic  band  if  the  flexors  or 
extensors  of  the  leg  are  also  affected  (Fig.  406). 

In  congenital  talipes  varus,  treatment  cannot  be  begun  too  early. 
In  very  slight  cases  the  foot  should  be  held  in  the  restored  position 
for  some  hours  daily  by  the  nurse's  hand,  or  in  slightly  severer 
cases  fixed  in  the  restored  position  by  plaster  of  Paris  or  a  varus 
splint.  If  this,  combined  with  some  wrenching,  does  not  suffice, 
the  tibialis  anticus   and  posticus 


Fig.  405. — ?carj)a's  Fia.  406. — Boot  with  double  leg-irons  to 

shoe.  above  knee,  outside  iron  continued  to 

pelvic  girdle. 

Paris.  When  this  has  been  thoroughly  done,  the  tendo  Achillis 
should  be  cut,  and  the  heel  brought  down  as  in  equinus.  Where 
there  is  much  contraction  of  the  sole,  the  plantar  fascia,  or  other 
tense  band,  should  be  divided  after  the  tibials  but  before  the  tfendo 
Achillis.  A  similar  instrument  to  that  described  for  equinus  should 
then  be  worn  for  a  year  or  more ;  or  as  long  as  any  tendency  is 
shown  to  relapse.  In  paralytic  cases,  where  the  whole  leg  tends 
to  twist  inwards  from  the  hip- joint,  the  outer  iron  should  be  carried 
to  the  pelvis.  In  very  severe  cases  the  ligaments  on  the  inner  side 
of  the  sole  and  the  posterior  ligament  of  the  ankle  may  be  divided 
subcutaneously,  as  suggested  by  Mr.  R.  W.  Parker  [syndesmotomy); 
or,  if  this  is  not  enough,  the  whole  of  the  soft  tissues  on  the  inner 
side  of  the  sole  may  be  divided  subcutaneously  down  to  the  bone 
(BncJuman's  operation),  or  the  contracted  tendons  and  ligaments 
IdcIow  and  in  front  of  the  internal  malleolus  may  be  divided  by  an 
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open  incision  {PheJps'  operation),  or  as  a  last  resource  a  wedge- 
shajDcd  piece  from  the  transverse  tarsal  joint,  or  the  astragalus, 
may  be  removed. 

In  talipes  calcaneus,  the  extensor  tendons,  in  the  congenital  form, 
must  be  divided  if  the  foot  cannot  be  rectified  by  plaster  of  Paris 
alone.  In  the  acquired  form  a  boot  and  irons,  similar  to  that  used 
in  equinus  but  with  a  toe-depressing  spring,  may  be  worn.  In 
paralytic  cases  the  tendo  Achillis  may  in  some  instances  be  shortened 
by  removing  half  an  inch  or  more  and  splicing  the  divided  ends,  or 
the  peronei  may  be  sutured  to  the  tendo  Achillis  so  as  to  take  the 
place  of  the  paralyzed  calf  muscles  [Nicoladoni^ s  operation). 

In  talipes  valgus  or  fiat-foot,  such  exercises  as  alternately  raising 
the  body  on  tip-toe,  or  walking  on  the  outer  edge  of  the  foot,  will 
in  slight  cases  of  the  acquired  variety  when  combined  with  the  use 
of  a  valgus  pad  and  a  properly  shaped  boot,  generally  be  success- 
ful. In  severer  cases  a  boot  with  outside 
leg-iron  and  rubber  band  to  brace  up  the 
sunken  arch  (Fig.  407),  should  be  worn  ;  whilst 
where  there  is  much  rigidity,  the  foot  should 
be  wrenched  into  position  with  the  patient 
under  an  anaesthetic  and  placed  in  plaster 
of  Paris  for  a  month.  The  wrenching  may 
be  repeated  if  necessary,  and  the  boot  above 
described  subsequently  worn.  In  very  severe 
cases  excision  of  Chopart's  joint  [Oystons 
op>erati(m),  the  removal  of  a  wedge-shaped 
piece  of  the  neck  of  the  astragalus  and  Fig.  4()7.— Author's 
osteotomy  of  the  tibia  just  above  the  ankle  '^o^t  for  flat-foot, 
have  been  performed,  and  are  said  to  be 

attended  with  success.  I  have  on  only  one  occasion  had  to  do 
Ogston's  operation,  having  always  found  wrenching  sufficient.  By 
some  surgeons,  division  of  the  peronei  tendons  is  recommended,  a 
procedure  which,  in  my  opinion,  is  quite  unnecessary,  and  contrary 
to  the  j)rinciples  which  should  guide  us  in  the  treatment  of  the 
deformity. 

Hallux  valgus  is  the  dislocation  of  the  great  toe  inwards  at 
the  metatarso-phalangeal  joint.  It  is  frequently  connected  with 
an  enlarged  bunion  over  the  inner  side  of  the  joint.  In  the  way 
of  treatment  a  sock  with  a  separate  stall  for  the  big  toe  should  be 
worn  and  the  boots  should  be  straight  tjlong  the  inner  edge  and 
square  at  the  toe.  Krohne's  lever,  Bigg's  bunion  spring,  or 
Ilolden's  toe-post  in  the  boot  will  be  found  useful  in  correcting 
the  inward  disiDlacement.  If  the  toe-j^ost  is  used  a  gloved  stocking 
must  be  worn.  For  advanced  cases,  excision  of  the  head  of  the 
metatarsal  bone  is  attended  with  the  best  results. 

IIam:\ieii  toe  (Fig.  408)  is  a  condition  in  which  usually  the 
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second  toe  is  hyperextended  at  the  metatarso -phalangeal  joint  and 
flexed  at  the  first  interphalangeal  joint.  It  is  due  to  contraction 
of  the  lateral  ligaments  and  glenoid  plate  (not  to  contraction  of  the 
tendons),  the  result,  in  probably  the  majority  of  cases,  of  wearing 
too  short  or  badly- shaped  boots.  It  is  sometimes  hereditary, 
however,  and  Mr.  Anderson  regards  it  as  due  to  a  physiological 
contraction  of  the  ligaments,  and  only  in  a  remote  sense  to  the  use 
of  ill-formed  boots.  A  bursa,  surmounted  by  a  painful  corn,  is 
generally  found  over  the  head  of  the  prominent  first  phalanx 
(Fig.  4()(S),  and  a  valgoid  condition  of  the  great  toe,  which  then 


Fig.  408.— Hammer  toe.    (St.  Bartholomew's  Hospital  Museum.) 

generally  overlies  the  second  toe,  is  usually  present.  Treatment, — 
Wrenching  the  toe,  dividing  the  ligaments  subcutaneously,  ex- 
cising the  joint,  or  amputating  the  toe  according  to  the  degree 
of  deformity,  is  the  usual  treatment.  The  way  I  have  treated  this 
troublesome  affection  of  late  has  been  to  make  an  incision  over  the 
inner  side  of  the  first  interphalangeal  joint  down  to  the  bones.  The 
lateral  ligaments  are  next  divided,  and  the  head  of  the  first  phalanx 
made  to  protrude.  It  is  then  cut  off  with  bone  scissors,  and  the 
wound  accurately  closed.  The  foot  is  placed  on  a  splint  pro- 
vided with  slots  for  securing  the  toe  by  means  of  a  bandage  in  the 
straight  position.  The  corn  and  bursa  are  removed  at  the  time  of 
the  operation,  through  a  small  oval  incision  round  the  corn. 
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AMPUTATIONS. 

A:s[PUTATiONS. — The  objects  that  should  be  kojit  in  view  in 
performing  an  amputation  are: — 1,  to  remove  the  whole  of  the 
injured  or  diseased  part  that  is  beyond  the  reach  of  recovery,  with 
as  little  sacrifice  of  the  healthy  tissues  as  possible;  2,  to  prevent  all 
unnecessary  haemorrhage ;  o,  to  secure  a  sufficient  covering  for  the 
end  of  the  bone ;  4,  to  avoid  adhesion  of  the  cicatrix  to  the  bone ; 
5,  to  divide  the  large  blood-vessels  and  nerves  transversely,  and 
leave  their  cut  ends  in  such  a  part  of  the  stump  that  they  may  be 
little  exj'josed  to  i^ressure ;  and  G,  to  ensure  an  efficient  drain  and 
aseptic  condition  of  the  wound. 

Amputations  may  be  performed  by  the  circular  or  by  the^/?ap  method. 

In  the  circular  method  the  integuments  are  first  divided  by  a 
circular  incision  round  the  entire  circumference  of  the  limb.  They 
are  then  retracted,  and  the  muscles  divided  higher  up  the  limb  by 
a  similar  circular  sweep  of  the  knife.  The  muscles  are  next  in 
their  turn  retracted,  and  the  periosteum  is  divided  still  higher  up 
the  bone,  which  is  finally  sawn  through  at  that  spot.  This  method 
possesses  the  advantages  that  the  vessels  and  nerves  are  divided 
transversely,  and  that  the  wound  is  of  moderate  dimensions ;  but 
the  cicatrix  is  opposite  the  end  of  the  bone,  the  coverings  for  the 
latter  are  apt  to  be  deficient,  and  the  stump  is  liable  to  assume  a 
conical  shape.  The  circular  method  is  now  seldom  employed, 
except  for  amputation  of  the  arm. 

In  the  /I((]>  m:'t/to(I,  double  flaps,  or  a  single  anterior  or  posterior 
flap,  are  provided  for  the  covering  of  the  bone.  The  flaj:)  or  flaps 
may  consist  of  integuments  alone,  or  of  more  or  less  of  the  mus- 
cular and  other  soft  tissues  as  well.  In  the  former  case  the  flaps 
are  cut  and  reflected,  and  the  muscles  and  other  soft  parts  are 
then  divided  at  the  level  of  the  base  of  the  flaps  in  a  circular 
manner  down  to  the  bone,  which  is  sawn  through  a  little  higher 
up.  By  this  method  most  of  the  advantages  of  the  circular  ampu- 
tation are  secured  without  its  disadvantages.  When,  on  the  other 
hand,  the  muscles  are  included  in  the  flaps,  the  vessels  and 
nerves  are  liable  to  be  si:»lit,  or  notched,  or  divided  obliquely  instead 
of  transversely,  whilst  the  mass  of  muscle  in  the  flaps  tends  to 
prolong  the  healing  of  the  wound.    These  muscular  flaps  may  be 
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cut  either  from  without  inwards,  i.e.,  from  the  circumference 
towards  the  bone,  or  from  within  outwards,  i.e.,  by  the  method  of 
transfixion.  In  whichever  way  the  flaps  are  cut,  and  whether  they 
consist  of  integuments  only,  or  of  integuments  and  muscle,  they 
may  as  regards  position  be  antero-posterior  or  lateral,  or  one 
may  be  antero- external,  and  the  other  postero-internal,  or  vice 
versa.  As  regards  length  they  may  be  equal,  or  one  may  be  long, 
the  other  short;  and  as  regards  breadth  they  should  be  half  the 
circumference  of  the  limb.  As  a  rule  they  should  be  cut  square, 
but  with  rounded  angles.  The  following  modifications  of  the  flap 
operation  may  be  briefly  mentioned. 

Teak's  method  consists  in  making  a  long  and  a  short  rectangular 
flap  (Fig.  409).  The  long  flap,  which  is  generally  anterior,  or 
antero -external,   is  quadrilateral  in  shape,  and  its  length  and 


breadth  each  equal  to  half  the  circumference  of  the  limb;  it 
includes  all  the  soft  parts  down  to  the  bone.  The  short  flap  is  pos- 
terior, or  postero-internal ;  its  length  is  one-fourth  the  anterior,  and 
its  breadth  equal  to  half  the  circumference  of  the  limb;  it  also 
includes  all  the  soft  parts  down  to  the  bone,  and  contains  the  large 
vessels  and  nerves.  When  the  operation  is  completed  and  the 
wound  closed  the  stump  presents  the  appearance  shown  in  the 
lower  half  of  Fig.  409.  The  advantages  claimed  for  Teale's 
method  are  :— 1,  freedom  from  tension  ;  2,  a  complete  covering  for 
the  bone  free  of  large  vessels  and  nerves;  and  3,  a_ dependent  posi- 
tion of  the  wound.  It  is  applicable  to  amputations  through  the 
leg,  arm,  forearm  and  lower  third  of  the  thigh. 

Cardenas  method,  designed  for  amputating  through  the  condyles 
of  the  femur,  consists  in  reflectmg  a  semi-oval  flap  of  integuments, 
half  the  circumference  of  the  limb  in  length  and  breadth,  from  the 
front  of  the  knee-joint,  dividing  everything  else  down  to  the  bone 


Fig.  409. — Teale's  amputation.    (Bryant's  Surgery.) 
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by  a  circular  sweep  of  the  knife,  and  sawing  the  bone  across 
slightly  above  the  plane  of  the  divided  muscles. 

Special  amputations. — Amputation  at  the  shotdder-joiut  may  be 
performed  either  by  the  flap  or  by  the  oval  method.  In  either  case 
the  subclavian  artery  should  be  compressed  above  the  clavicle,  or 
in  some  instances  the  axillary  tied  before  the  amputation  is  begun. 
The  flap  method. — A  large  flap  consisting  of  integuments  and 
deltoid  muscle  is  usually  taken  from  the  outer  aspect  of  the  joint, 
either  by  transfixion  or  better  by  cutting  from  without  inwards. 
In  transfixion,  the  deltoid  having  been  grasped  and  raised  by  the 
surgeon's  left  hand,  the  knife  should  be  made  to  transfix  the  limb 
on  its  upper  and  outer  aspect  just  below  the  acromion,  and  a  flap 
formed  with  rounded  angles  about  four  inches  long.  The  flajD  is 
turned  back,  the  head  of  the  bone  freed  from  its  connec'ions,  and 
the  knife  passed  behind  it,  and  made  to  cut  its  way  out  towards  the 
axilla,  the  axillary  artery  being  seized  as  it  is  divided.  In  cutting 
a  flap  from  without  inwards,  the  incision  is  made  from  a  point  just 
external  to  the  coracoid  process  and  carried  in  a  circular  sweep 
downwards  as  low  as  the  insertion  of  the  deltoid,  and  then  upwards 
to  the  posterior  fold  of  the  axilla  just  behind  and  below  the 
acromion.  In  the  oval  method  [^pence's  modification),  an  incision 
is  made  from  just  external  to  the  coracoid  vertically  downwards 
as  in  excising  the  joint  "through  the  clavicular  fibres  of  the  deltoid 
and  pectoralis  major"  to  the  humeral  attachment  of  the  latter 
muscle,  which  is  then  divided.  The  incision  is  next  carried  with 
a  gentle  curve  through  the  lower  fibres  of  the  deltoid  towards  the 
posterior  border  of  the  axilla.  A  second  incision  is  then  made 
through  the  skin  and  fat  only,  from  the  point  where  the  straight 
incision  terminated  across  the  inside  of  the  arm  to  meet  the 
incision  at  the  outer  part.  The  outer  flap  is  next  dissected  up 
with  the  trunk  of  the  posterior  circumflex  artery,  the  head  freed 
from  its  connections,  disarticulated,  and  the  remaining  soft  parts 
cut  through  on  the  axillary  asj^ect,  the  axillary  artery  being  divided 
last  of  all. 

Amputations  of  the  arm  and  forearm  are  usually  performed  by 
double  skin-flaps  and  circular  division  of  the  muscles.  The  circular 
method,  however,  or  amputation  by  single  or  double  transfixion  or 
by  Teale's  method  may  be  employed. 

A  mputation  at  the  wrist  maj  be  performed  by  two  short  flaps,  by 
a  long  palmar  flap,  or  by  an  external  flaj)  taken  from  the  thumb. 
In  the  double-flap  method  the  incision  is  commenced  half  an  inch 
ibove  the  styloid  process  of  the  radius  or  ulna.  The  flaps  should 
be  cut  square,  with  rounded  angles,  and  about  two  inches  in  length. 
The  joint  should  be  opened  on  the  dorsal  aspect,  and  on  the  coni- 
Dletion  of  the  disarticulation  the  styloid  processes  of  the  radius  and 
ilna  sawn  off. 
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The  thumb  at  the  carpo-metacarpal  joint  may  be  amputated  by 
transfixion  or  by  an  oval  incision.  In  the  transfixion  method  the 
point  of  the  knife  in  operating  on  the  light  side  is  entered  at  the 
web  of  skin  between  the  first  and  second  metacarpal  bones,  and 
made  to  emerge  on  the  palmar  aspect  of  the  carpo-metacarpal 
joint.  A  palmar  flap  is  then  cut  from  the  tissues  forming  the  ball 
of  the  thumb,  and  the  knife  drawn  obliquely  across  the  back  of 
the  thumb  from  one  extremity  of  the  flap  to  the  other.  In  operat- 
ing on  the  left  side,  the  oblique  incision  across  the  back  of  the 
thumb  is  first  made,  then  the  point  of  the  knife  is  thrust  down 
through  the  web  and  made  to  transfix  as  on  the  right  side.  In  the 
ocal  or  a'rcuhtr  method,  the  knife  is  entered  midway  between  the 
base  of  the  metacarpal  bone  and  the  styloid  process  of  the  radius, 
and  the  incision  carried  obliquely  along  the  dorsum  of  the  meta- 
carpal bone  to  the  first  phalanx,  and  then  round  the  palmar  surface 
and  back  again  to  the  former  incision. 

The  fingers  may  be  amputated  by  double  flaps  or  by  a  long 
anterior  flap.  In  amputating  a  finger  it  should  be  remembered 
that  the  joint  is  in  front  of  the  knuckle.  If  the  whole  finger 
requires  removal,  the  head  of  the  metacarpal  bone  should  be  nipped 
off  with  bone  forceps,  unless  breadth  and  strength  of  hand  is  the 
chief  desideratum,  when  it  should  be  left. 

Amputation  at  the  hip-joiiit  may  be  done  by  transfixion  or  by 
Eurneaux  Jordan's  method.  Although  the  former  can  be  performed 
with  greater  celerity,  the  latter  is  by  far  the  better  ojieration,  as  it 
is  attended  with  less  haemorrhage  and  provides  a  much  more  useful 
stump.  In  the  transfixixm  method  a  long  anterior  flap  is  made  by 
transfixion  and  cutting  towards  the  surface.  The  knife  is  entered 
midway  between  the  anterior  superior  iliac  spine  and  the  great 
trochanter,  and  is  made  to  emerge  as  near  to  the  tuberosity  of  the 
ischium  as  possible.  A  flap  about  ten  inches  long  is  then  cut,  the 
vessels  being  seized  hy  the  fingers  of  an  assistant,  who  grasps  them 
with  the  flap  and  turns  it  upwards.  The  limb  is  then  everted  and 
extended  by  an  assistant,  the  joint  ojiened,  the  head  of  the  bone  and 
,  great  trochanter  freed  from  their  connections,  and  the  knife  carried 
straight  out  posteriorly.  Haemorrhage  should  be  controlled  by 
Davy's  lever  in  the  rectum,  or  by  Lister's  abdominal  tourniquet. 
In  Farneaux  Jordaii's  method,  Esmarch's  cord  tourniquet  having 
been  applied,  a  circular  amjiutation  is  first  done  through  the  upper 
third  of  the  thigh,  and  all  the  vessels  secured.  The  tourniquet  is 
then  removed,  and  an  incision  carried  up  the  outer  side  of  the  thigh 
to  the  great  trochanter,  the  soft  parts  with  the  periosteum  separated 
from  the  bone,  the  joint  opened  and  the  disarticulation  comj^tleted 
by  freeing  the  remaining  connections  with  the  knife  kept  close  to 
the  bone. 

Amputation  through  the  knee  is  perha2:)s  best  done  by  lateral  flaps 
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after  Stephen  Smith's  method.  Two  lateral  skin  flaps  are  cut  from 
each  side  of  the  limb,  thn  incisions  beginning  in  front,  an  inch 
below  th3  tubercle  of  the  tibia,  and  ending  behind  at  the  centre 
of  the  popliteal  space.  The.  soft  tissues  are  next  divided  by  a 
circular  sweep  of  the  knife  just  below  the  patella,  and  the  tibia 
then  separated  from  the  femur.  The  patella  is  left  in  the  stump. 
The  inner  flap  should  be  slightly  the  larger. 

Amputation  of  the  thigh  is  usually  done  by  double  skin-flaps 
and  circular  division  of  the  muscles.  The  flaps  may  be  antero- 
posterior, or  lateral ;  or  one  flap  may  be  antero- external  and  the 
other  postero-internal. 

Amputation  of  the  ley  may  also  be  done  by  two  skin-flaps  and 
circular  division  of  the  muscles,  or  by  Teaie's  method.    The  jws- 
j    terior  flap  is  sometimes  cut  by  transfixion.    The  sharp  edge  of 
1   the  tibia  should  be  cut  off  obliquely,  lest  it  subsequently  protrude 
j   through  the  skin.    The  division  of  the  fibula  should  be  completed 
before  that  of  the  tibia  to  prevent  splintering.    Should  the  arteries 
retract,  as  they  are  apt  to  do  in  this  situation,  they  may  be  con- 
veniently drawn  down  by  a  tenaculum. 

Amputation  of  the  foot  may  be  done  by  one  of  the  following 
methods : — ■ 

!  Disarticulation  at  the  ankle- joi id  (S//me''s  amputation)  consists  in 
removing  the  foot  at  the  ankle-joint,  cutting  off  the  ends  of  the 
tibia  and  fibula,  and  retaining  the  integuments  of  the  heel  as  a 
covering  for  the  bones.  An  incision  down  to  the  bone  is  made 
across  the  under  surface  of  the  heel  fi'om  the  tip  of  the  external 
malleolus  to  a  little  behind  and  below  the  internal  malleolus,  i.e., 
to  a  point  exactly  opposite  its  commencement.  This  incision  should 
incline  slightly  backwards,  so  as  to  cross  the  os  calcis  just  in  front 
of  the  tubercles  (Fig.  410,  1  to  0).  A  second  incision  is  next  made 
across  the  front  of  the  ankle  (Fig.  410,  0  to  1'),  the  joint  opened, 
the  lateral  ligaments  divided,  and  the  os  calcis  cleared  from  its 
posterior  and  lateral  connections  by  cutting  from  above  down- 
wards. S\^me,  however,  formed  his  heel-flap  by  dissecting  it  from 
the  bone  from  below  upwards,  a  more  difficult  jirocedure  than 
cutting  from  above  downwards  as  is  now  always  done  at  St.  Bar- 
tholomew's. The  knife  should  be  kept  close  to  the  bone  to  avoid 
injuring  the  posterior  tibial  artery  or  button-holing  the  integu- 
ments. The  malleoli  and  a  thin  slice  of  the  tibia  are  finally  sawn 
off  (Fig.  410,  a).  The  anterior  tibial  and  the  plantar  arteries 
require  ligaturing ;  the  latter  are  situated  at  the  extremity  of  the 
inner  side  of  the  heel-flap. 

Firogoff's  operation  is  a  modification  of  Syme's.  It  differs  in  that 
the  posterior  part  of  the  os  calcis  is  left  in  the  heel-flap  to  unite 
with  the  sawn  end  of  the  tibia.  It  is  performed  in  a  similar 
manner,  save  that  the  sole-incision  is  carried  slightly  forward 
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instead  of  backward  (Fig.  410,  0  to  4),  and  after  the  ankle-joint 
is  opened,  and  the  os  calcis  exposed,  the  posteiior  part  of  the 
latter  is  sawn  off  (Fig.  410,  d)  instead  of  being  dissected  out.  The 
sawn  surface  of  the  os  calcis  is  then  turned  up  and  placed  in  con- 
tact with  the  sawn  end  of  the  tibia,  to  which  it  may  advantageously 
be  fixed  by  an  ivory  peg  driven  through  the  heel-flap  and  os  calcis 
into  the  lower  end  of  the  tibia. 

The  Medio- tarsal  amputation  [GhoparVs)  consists  in  amputation 
of  part  of  the  foot  through  the  transverse  tarsal  joint,  v'.e.,  the 
joint  formed  by  the  os  calcis  and  astragalus  behind,  and  the 


S'       2'  I.  1' 

Fig.  410, — Diagi-am  of  the  articulations  of  tlie  foot  and  tlie  lines  of  incision] 

in  tlie  various  amputations. 
A,  line  of  incision  through  malleoli  in  Syme's  amputation.     1  to  0,  0  to  1', 
lines  of  incision  through  soft  parts  in  Syme's  amputation.  D,  line  of  incision! 
through  OS  calcis  in  Pirogoff 's  operation.     1  to  0,  0  to  4,  lines  of  incisioni 
through  soft  parts  in  Pii'ogofFs  operation.     B,  line  of  articulation  between] 
OS  calcis  and  astragalus  behind  and  cuboid  and  scaphoid  in  front.    2  to  -f-, 
-|-  to  2',  lines  of  incision  in  Chopart's  operation.    C,  line  of  articulation 
between  tarsus  and  metatarsus.    3  to  f,  f  to  3',  lines  of  incision  in  tarso-] 
metatarsal  operation. 

cuboid  and  scaphoid  in  front  (Fig.  410,  b).  A  curved  incision  with 
its  convexity  forwards  is  made  across  the  dorsum  of  the  foot  from 
immediately  behind  the  tubercle  of  the  scaphoid  to  a  point  midway 
between  the  tip  of  the  external  malleolus  and  the  base  of  the  fifth 
metatarsal  bone  (Fig.  410,  2  to  +).  The  extremities  of  this  incision 
are  connected  by  tracing  out  from  the  sole  a  flap  which  should 
reach  just  short  of  the  balls  of  the  toes,  and  should  be  longer  on  its 
inner  than  on  its  outer  side  (Fig.  410,  +  to  2').  The  dorsal  ligaments 
are  now  divided,  and  the  knife  is  passed  beneath  the  bones  and 
made  to  cut  its  way  outwards,  thus  completing  the  flap  already 
marked  out  on  the  sole.   The  astragalus  and  os  calcis  are,  of  course, 
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left  in  the  stump.  The  chief  objection  that  has  been  urged  against 
the  operation  is  the  tendency  of  the  tendo  Achillis  to  draw  up  the 
OS  calcis,  and  consequently  depress  the  anterior  part  of  the  stump 
so  that  the  cicatrix  becomes  the  lowest  part.  If  care,  however,  is 
taken  to  make  the  dorsal  incision  nearly  straight  across  the  foot, 
this  drawing  up  of  the  heel  can  to  a  great  extent  be  prevented  and  an 
excellent  and  useful  stump  may  be  obtained,  or  Tripier's  suggestion 
may  be  adopted  and  the  under  surface  of  the  os  calcis  be  sawn  off 
so  as  to  leave  a  flat  surface  for  walking  upon. 

The  Tnrso- metatarsal  amputatioit  consists  in  removing  the  anterior 
part  of  the  foot  at  the  joints  between  the  tarsus  and  metatarsus 
(Fig.  410,  c),  leaving  the  tarsus  intact.  It  may  be  done — 1,  by 
disarticulating  the  metatarsal  bones ;  2,  by  sawing  across  the  bases 
of  all  the  metatarsal  bones ;  3,  by  disarticulating  the  four  outer 
metatarsal  bones  and  sawing  across  the  projecting  internal  cunei- 
form bone ;  4,  by  disarticulating  the  three  outer  and  the  first 
metatarsal  bones,  and  sawing  across  the  prominent  base  of  the 
second.  The  disarticulating  method  is  usually  called  Lisfranc's 
operation  ;  the  disarticulating,  with  sawing  across  the  internal 
cuneiform  or  base  of  the  second  metatarsal  bone,  Hey's.  Hey, 
however,  it  appears,  performed  all  of  the  first  three  operations, 
but  not  the  last  ;  and  so  much  confusion  has  arisen  as  regards 
what  is  meant  by  Lisfranc's  and  what  by  Hey's  operation  that 
the  terms  had  better  be  dropped.  In  the  disarticulating  method, 
which  only  need  be  described,  an  incision  is  made  across  the  tarsus 
from  the  fifth  metatarsal  bone  to  an  inch  in  front  of  the  prominence 
of  the  scaphoid  (Fig.  410,  3  to  t) ;  a  sole-flap  is  next  traced  out,  as 
in  Chopart's  amputation,  but  it  should  reach  as  far  as  the  web  of 
the  toes  (Fig.  410,  t  to  3').  The  metatarsus  is  then  disarticulated 
from  the  tarsus,  the  only  difficulty  in  doiiig  this  arising  from  the 
second  metatarsal  bone  dipping  in  between  the  cuneiform  bones. 
The  knife  is  now  placed  behind  the  bones  and  made  to  cut  its  way 
out,  thus  completing  the  sole-flap,  or  the  flap  if  preferred  may  be 
dissected  up  from  without  inwards. 

The  (jrea.t  toe  may  be  amputated  at  its  tarso -metatarsal  joint  by 
a  flap  taken  from  the  inner  side  of  the  foot ;  or  by  an  oval  incision 
which  is  carried  along  the  metatarsal  bone  to  about  the  middle  of 
its  shaft,  then  made  to  diverge  to  the  web  between  the  first  and 
second  toes,  and  carried  round  the  plantar  surface  of  the  big  toe 
and  back  to  the  spot  at  the  middle  of  the  metatarsal  bone.  The 
incision  should  extend  down  to  the  bone,  which  should  be  next 
freed  from  its  remaining  connections  and  disarticulated,  the  knife 
being  kept  close  to  the  metatarsal  bone  to  avoid  injuring  the  com- 
municating branch  of  the  dorsalis  pedis  with  the  external  plantar 
artery.  When  the  operation  is  completed  merely  a  single  longi- 
tudinal scar  remains  on  the  inner  side  of  the  foot. 
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Abdomen,  abscess  of,  376 

—  contusions  of,  376 

—  injuries  of,  376 

—  protrusion  of  viscera  of,  395 

—  ru])ture  of  muscles  of,  376 

—  —         viscera  of,  376 

—  ta])ping  of,  630 

—  wounds  of,  379 
Abdominal  parietes,  abscess  of,  377 

—  —    contusions  of,  376 
—    wounds  of,  379 

—  section,  621 

—  viscera,  protrusion  of,  395 

—  —      rupture  of,  376 

—  —  wounds  of,  380,  395 
Abscess,  20 

—  acute,  20 

—  -  alveolar,  544 

—  antrum,  544 

—  of  bone,  215 

—  of  brain,  344,  471,  486 

—  of  breast,  786 

—  causes  of,  23 

—  chronic,  26 

—  complications  oi",  26 

—  faecal,  611 

—  Hilton's  method  of  opening, 

26 

—  iliac,  597 

—  ischio-rectal,  679 

—  of  kidney,  689 

—  lachrymal,  496 
lumbar,  597 

—  metastatic,  146 

—  muscle,  256 

—  of  orbit,  513 

—  perineal,  743 

—  perinephritic,  689 

—  postpharyngeal,  565,  598 

—  of  prostate,  723 


Aljscess,  psoas,  597 

—  residual,  27 

—  spinal,  597 

—  symptoms  of,  25 

—  thecal,  258 

—  of  tongue,  529 

—  treatment  of,  25,  27 

—  urinary,  743 

—  vulva,  775 
Abscesses,  embolic,  146 
Acetabulum,  fracture  of,  399 
Acinous  carcinoma,  79 
Achondroplasia,  222 

Acne  rosacea,  550  . 
Acromegaly,  222 
Acromion,  fracture  of,  425 
Actinomycosis,  139 
Actinomyces,  140 
Active  clot,  270 

Actual  cautery  in  hemorrhage,  117 
Acupressure  in  ha?moriliage.  119 
Adenoid  vegetations,  561 
Adenoma,  77 

—  acinous,  77 

—  of  breast,  789 

—  cystic,  77 

—  tubular,  77 
Adeno-libroma,  77,  790 

—  sarcoma,  77,  790 
Adynamic   intestinal  obstruction, 

611,  617,  621 
Air  in  veins,  195 

Air  passages,  foreign  bodies  in,  360 

—    operations  on,  578 
Air  test  in  ruptured  bladder,  401 
Alveolar  abscess,  544 
Amblyopia,  toxic,  509 
Ambulatory  treatment  of  fracture, 
165 
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Amiissat's  operation,  627 
Anal  abscess,  679 

—  ulcer,  673 
Anel's  operation,  281 
Aneurysm,  265 

—  by  anastomosis,  306 

—  arterio- venous,  193 

—  of  bone,  229 

—  causes  of,  265 

—  circumscribed,  268 
cirsoid,  306 

—  classification  of,  267 

—  consecutive,  268 

—  contents  of,  267 

—  diagnosis  of,  272 

—  diftused,  268 

—  dissecting,  268 

—  eflects  of,  271 

—  false,  268 

—  formation  of,  266 

—  fusiform,  269 

—  galvano-puncture  in,  283 

—  iriitation  of  interior  of  sac 

by  needles,  283 

-  ligature  in,  277 

—  manipulation  in,  282 

—  pressure  in,  274 

--    rupture  of,  270,  272 

—  sacculated,  268 

-  signs  of,  269 

—  special,  283 

—  spliygmograpli  in,  271 
--    spontaneous,  265 

—  structure  of,  266 

—  suppuration  of,  280 

—  terminations  oip,  269 

—  traumatic,  192 

• —    treatment  of,  273 

—  true,  268 

—  varicose,  193 
Aneurysmal  varix,  193 
Aneurysms,  aortic,  284 

•  —    at  bend  of  elbow,  286 

—  axillary,  285 

—  carotid,  285 

- —    femoral,  287 

—  gluteal,  286 

—  inguinal,  287 

—  in  neck.  284 

—  orbital,  285 

—  popliteal,  287 
Angioma,  71,  305 

Angular  curvature  of  spine,  596 


Ankle,  amputation  at,  817 

—  dislocation  of,  448 

—  excision  of,  255 

—  sprains  of,  434 
Ankyloglossia,  529 
Ankylosis,  bony,  249 

—  fibrous,  249 
Annular  stricture,  731 
Anterior  staphyloma,  500 

—  synechia,  500 
Anthrax  ])acillus,  139 
Antiseptic  treatment  of  wounds,  101 
Antitoxic  serum,  106 

Antrum,  abscess  of,  544 

—  catarrh  of,  563 

—  cysts  of,  546 

—  diseases  of,  544 

—  inflammation  of,  544 

—  tumours  of,  547 
Antyllus,  operation  of,  for  aneu- 
rysm, 278,  282 

Anus,  artificial,  653,  659 

—  diseases  of,  672 

—  fistula  of,  680 

—  imperforate,  672 

—  painful  ulcer  of,  673 

—  prolapse  of,  674 

—  pruritus  of,  673 
Aoi  ta,  Avound  of,  371 
Aphasia  after  head  injury,  340 
Aphthous  stomatitis,  525 
Appendicitis,  611,  616,  619 
Arachnoid,  blood  beneath,  337 
Arch,  wounds  of  palmar,  408 
Argyll-Robertson  pupil,  248 
Arm,  amputation  of,  815 
Arterial  varix,  206 
Arteries,  atheroma  of,  263 

■ —    calcification  of,  265 

—  contusions  of,  187 

—  diseases  of,  262 

—  fatty  degeneration  of,  265 

—  fibrous  degeneration  of,  265 

—  injuries  of,  187 

—  laceration  of,  187 

—  ligature  of,  190,  288 

—  repair  of  wounds  of,  113,  190 

—  rupture  of,  187 

—  syphilitic  disease  of,  264 

—  torsion  of,  119 

—  treatment  of  wounds  of,  190 

—  wounds  of,  189 
Arterio- venous  aneurysm,  193 
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Arteritis,  262,  263 
• —    obliterative,  264 

—  plastic,  263 

—  septic,  263 

—  suppurative,  262 

—  sypliilitic,  264 
Artery-forceps,  118 
Arthrectomy,  251 
Arthritis,  acute,  233 

—  bteinophilic,  236 

—  chronic  rheumatoid,  243 

—  —    ,^onorrha'a],  236 

—  —    gouty,  244 

—  —    strumous,  237 

—  —    syphilitic,  237 

—  —    tuberculous,  237 

—  deformans,  244 

—  osteo-,  244 
Artificial  anus,  659 

—  drum,  483 

Ascites,  tapping  abdomen  foi',  630 
As[)hyxia,  Laborde  method  of  treat- 
ing, 111 
As}iiration  in  abscess,  27 

—  of  bladder,  750 

—  of  kidney,  695 

—  of  knee  joint,  461 

—  of  liver,  629 
Asligmatisni,  515 
Astragalus,  dislocation  of,  449 

—  fracture  of,  467 
Atheroma,  263 
Atheromatous  abscess,  264 

—  cyst,  85 

—  ulcer,  264 
Atlo-axoid  disease,  602 
Atony  of  bladder,  705 
Atrophic  bone  lesious,  60 

—  rhinitis,  554 
Atrophy  of  bone,  217 

—  —    muscle,  256 

—  —    optic  nerve,  509 
-    —    testicle,  773 

Attic  disease,  483 
Auditory  vertigo,  489 
Aural  exostosis,  480 

—  forceps,  479 

—  polypi,  484 

—  specula,  476 
Axillary  aneurysm,  285 

—  artery,  ligature  of,  293 

—  pad,  423' 


Bacillus,  9 

—  anthracis,  139 

—  coli,  397 

—  of  tetanus,  155 

—  of  tubercle,  46 

—  typhosus,  201,  203,  204 
Back,  injuries  of,  362 

—  sprains  of,  362 
Bacteria,  parasitic,  10 

—  pathogenic,  10 

—  pyogenic,  23 

—  sai>rophytic,  9 
Bacterium  terrno,  10 
Baker's,  Morrant,  cysts,  231 

—  operation  on  tongue,  535 

—  tracheotomy  tube,  583 
Balanitis,  729 

Ball's  method  of  radical  cure  of 

hernia,  643 
Bands,  strangulation  by,  607,  614, 

618,  622 
Bank's  operation  for  hernia,  640 
Barker's  method  of  radical  cure  of 

hernia,  641  ' 
Base  of  skull,  fracture  of,  330 
Bassini's  method  of  radical  cure  of 

hernia,  643 
Fattey's  operation,  784 
Bedsores  in  spinal  injuries,  365 
Bellocq's  sound,  552 
Biceps  tendon,  rupture  of,  187,  408 
Bigelow's  classification  of  dislocation 
of  hip,  436 

—  operation,  712 

Bishop's  method  of  radical  cure  of 

hernia,  641 
Black-eye,  348 
Bladder,  aspiration  of,  750 

— •    atony  of,  705 

—  calculus  of,  709,  720 

—  cancer  of,  706 

—  diseases  of,  702 

—  extroversion  of,  702 

—  foreign  bodies  in,  405,  407 

—  infiammation  of,  703 

—  irritability  of,  705 

—  -    malformations  of,  702 
— ■    paralysis  of,  705 

—  puncture  of,  750 

—  rupture  of,  400 

—  sacculated,  732 

—  in  spinal  injuries,  336 

—  stone  in,  709,  720 
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Bladder  in  stricture,  731 

—  tuberculous  disease  of,  706 

—  tumours  of,  706 
Bleeding,  17 
Blepharospasm-,  495 
Blind  boil,  319 
Blood  in  cranium,  336 

—  transfusion  of,  112 
Blood- cysts,  87 
Blood-tumours  of  scalp,  321 
Blood-vessels,  diseases  of,  262 

—  injuries  of,  187,  191,  371 
Boils,  318 

Bone,  abscess  of,  215 

—  aneurysm  in,  229 

—  atrophy  of,  217 

—  cancer  of,  228 

—  caries  of,  208 

—  cysts  in,  229 

—  diseases  of,  200 

—  fracture  of,  158 

—  hypertrophy  of,  217 

—  inflammation  of,  200 

—  injuries  of,  158 

—  lipoma  of,  225 

—  mollities  ossium,  221 

—  necrosis  of,  210 

—  pulsatile  tumours  of,  227 
— •    lickets  in,  217 

—  sarcoma  of,  226 

—  sclerosis  of,  207 

—  suppuration  in,  215 

—  gyphilis  of,  217 

—  tubercle  of,  217 

—  tumours  of,  223 

—  ulceration  of,  208 

—  vascular  tumours  in,  299 
Bone-plates,  392 

Bony  ankylosis,  249 
Bow-legs,  802 
Bowel  \scc  Intestines). 
Box  splint,  466 

Brachial  artery,  aneurysm  of,  293 

—  ligature  of,  293 

Brain,  abscess  of,  343,  471,  486 

—  compression  of,  334 

—  concussion  of,  333 

—  contusion  of,  339 

—  extravasation   of  blood  on, 

337 

■ —    hernia  of,  345 

—  inflammation  of,  343 

—  injuries  of,  333 


!  Brain,  irritation  of,  340 
[      —    laceration  of,  339 

—  suppuration  in,  343 

—  surgery,  471 

—  topography  of,  473 

—  tumours  of,  471 
Brasdor's  operation,  281 
Breast,  abscess  of,  786 

—  adenoma  of,  789 

—  adeno-cystoma,  792 

—  adeno-fibroma  of,  790 
I      —    adeno-sarcoma  of,  790 

—  cancer  of,  793,  797 

—  chronic  mammary  glandular 

tumour  of,  789 

—  cysts  of,  793 

—  diseases  of,  785 

—  -    duct  carcinoma  of,  787 

—  excision  of,  798 

—  galactocele  in,  793 

—  hypertrophy  of,  788 

—  inflammation  of,  785 

—  lobular  induration  of,  787 

—  neuralgia  of,  785 

—  sarcoma  of,  791 

—  syphilis  of,  789 
— •    tubercle  of,  788 

—  tumours  of,  789 
Bronchi,  foreign  bodies  in,  360 
Bronchocele,  589 

Bruises,  107 
Brunner's  glands,  109 
Bryant's  line,  437 

—  splint,  456 
Bubo,  53,  730 
Buchanan's  operation,  809 
Bullet  wounds  of  skull,  341 
Bunion,  262,  811 

Burns  and  scalds,  107 

—  constitutional  efl'ects  of,  108 

—  degrees  of,  108 

—  treatment  of,  109 
Bursa?,  diseases  of,  261 

—  patella;,  262 

—  semi-membranosus,  262 
Bursal  cysts,  527 

Bursitis,  261 
Butcher's  saw,  255 


Calcification  of  arteries,  264 
Calculous  pyelitis,  692 
Calculus  of  bladder,  709,  720 
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Calculus  ill  female  bladder,  7'20 

—  of  kidney,  694 

—  of  prostate,  726 

—  salivary,  527 

—  ill  urethra,  745 

—  urinary,  700 

Callaway's     test     for  dislocated 

slioulder,  411 
Calliseii's  operation,  627 
Callous  ulcers,  35 
Callus,  161 

Calrnette's  antitoxin  serum,  106 
Cancellous  exostoses,  22-3 
Cancer  {see  Carcinoma). 

—  bodies,  64 
Cancrum  oris,  526 
Carbuncle,  319 
Carcinoma,  78 

• —    acinous,  79 

—  adenoid,  83 

—  of  bladder,  706 

—  of  breast,  793,  797 
of  bone,  228 

—  -    colloid,  80 

—  columnar-celled,  83 

—  cylindrical,  83 

—  dissemination  of,  79 
--    encephaloid,  80 

—  epithelial,  81 

—  hard,  76 

—  of  jaw,  547,  550 

—  of 'kidney,  694 

—  of  lip,  519 

—  medullary,  80 
-—    of  nose,  559 

—  of  oesophagus,  566 

—  of  penis,  702 

—  of  prostate,  726 

—  of  rectum,  684 

—  rodent,  524 

—  scirrhous,  79 

—  of  scrotum,  755 

—  soft,  80 

—  spheroidal  celled,  79,  80 

—  squamous- celled,  81 

—  of  testicle,  772 

—  of  tongue,  532 

—  of  tonsil,  543 

—  treatment  of,  84 

—  varieties  of,  79 

—  of  vulva,  720 
Carden's  amputation,  814 


Cardiac  end  of  stomach,  dilatation 

of,  634 
Caries,  208 

—  dry,  208 

—  necrotica,  209,  211 

—  sicca,  208 

—  of  skull,  469,  485 

—  of  vertebrfB,  596 
Carotid  aneurysm,  285 

—  artery,  ligature  of,  290,  291 
Carpus,  dislocation  of,  421 

—  fracture  of,  434 
Cartilaginous  tumours,  68,  224 
Castration,  773 

Cataract,  505 

Catarrh  of  antrum,  563 

—  of  bladder,  704 

—  of  ear,  482,  487 

—  chronic  nasal,  553 

—  ethmoidal  sinus,  563 

—  fiontal  sinus,  563 

—  sphenoidal  sinus,  563 
Catheters,  passage  of  coude,  725 

—  —    of  Eustachian,  477 
Cautery,  in  haimon-hage,  117 
Cavernous  angioma,  305 
Cellulitis,  136 

Central  necrosis,  205 
Cephalalgia,  trephining  in,  474 
Cephalhematoma,  324 
Cerebral  convolutions,  342,  473 
Cerebro-spinal  fluid,  331 
Cerumen  in  ear,  480 
Cervical  vertebra;,  disease  of,  602 
Chalazion,  494 
Chancre,  52,  700 
Charbon,  137 

Charcot's  joint  disease,  247 
Cheeks,  diseases  of,  484 
Chemiotaxis,  2 
Chemosis,  562 
Chest,  contusions  of,  368 

—  injuries  of,  368 

—  operations  on,  374 

—  wounds  of,  368 
Chilblains,  318 
Cholecystectomy,  631 
Cholecystendysis,  631 
Cliolecysto-enterostomy,  631 
Cliolecystotomy,  630 
Choledocho-enterostomy,  632 
Choledocholithotomy,  632 
Choledochostomy,  632 
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Choledocliotomy,  632 

Chopart's  amputation,  818 

Chordee,  729 

Choroiditis,  502 

Cicatrices,  diseases  of,  31,  106 

Ciliary  blepharitis,  494 

Ciliary  hody,  inflammation  of,  503 

Circular  enterorrhaphy,  385 

Circumcision,  752 

Cirsoid,  aneurysm,  306 

Clavicle,  dislocation  of,  409 

—  fracture  of,  422 
Clavus,  317 

Cleft  palate,  537 
Cline's  splints,  464,  465 
Cloacse  in  bone,  213 
Clove-hitch,  415 
Club-foot,  802 

Cock's  operation  for  stricture,  742 
Cold  in  inflammation,  16 

—  ha3inorrhagc,  116 
Colectomy,  619 
Colibacillosis,  611 
Collapse  {see  Shock). 
Colles'  fracture,  431 

—  law,  61 
Colloid  cancer,  80 
Coloboma,  495,  502 
Colotomy,  626,  627 
Comminuted  fracture,  159 
Common  carotid  artery,  ligature  of, 

290 

Compound  dislocation,  178,  182 

—  fracture,  171 
Compression  in  aneurysm,  274 

—  of  brain,  334 
Concussion  of  brain,  333 

—  of  spinal  cord,  367 
Condyles,  fracture  through,  429 
Condylomata,  54 

Congenital  dislocations  of  hip,  182 

—  hernia,  661 

—  malformation  of  rectum,  672 

—  syphilis,  59 
Conical  cornea,  500 
Conjunctiva,  diseases  of,  496 

—  wounds  of,  498 
Conjunctivitis,  496 
Connective-tissue  tumours,  66 
Continuous  suture,  100 
Contraction,  Dupuytren's,  260 
Contractions  in  intestinal  obstruc- 
tion, 575,  578,  609 


Contrecoup,  fracture  by,  326 
Contused  wounds,  103 
Contusions,  107 

—  of  abdominal  wall,  376 

—  ofai'teries,  187 

—  of  brain,  339 

—  of  chest,  368 

—  of  face,  348 
of  joints,  177 

—  of  larynx,  355 

—  of  lung,  370 

—  of  muscles,  185 

—  of  nerves,  199 

—  of  scalp,  325 
Convulsive  tic,  316 

Cooper's  classification  of  dislocation 

of  the  liip,  436 
Coracoid  process,  fracture  of,  425 
Cord,  spinal,  injuries  of,  363 
Corediaiysis,  502 
Cornea,  diseases  of,  499 
Corns,  317 

Coronoid  jjrocess  of  jaw,  i  racture  of, 
351 

—  of  ulna,  fractuic  of,  431 
Coryza,  553 

Covvperitis,  729 

Cranial  nerves,  injuries  of,  332 
Craniectomy,  475 
Craniotabes,  61 
Cranium  {see  Skull). 
Crepitus,  166 
Croup,  575 
Crutch-palsy,  176 
Crystalline  lens,  disease  of,  505 
Curvature  of  spine,  angular,  596 

—        —       lateral,  592 
Cut  throat,  353 
Cyclitis,  502 
Cycloplegia,  518 
Cylindrical  carcinoma,  83 
Cystic  disease  of  breast,  593 

—  —        kidney,  694 

—  —        ovary,  779 

—  —        testis,  772 

—  hygroma,  89 
Cystitis,  acute,  703 

—  chronic,  704 
Cystitome,  242 
Cystocele,  405,  779 
Cysts,  84 

—  atheromatous,  85 

—  blood,  107 


INDEX. 


827 


Cysts,  ill  bone,  228 

—  congenital,  89 

■ —  deiitigerous,  546 

—  dermoid,  89,  527 

—  extravasation,  85,  86 
exudation,  85 

—  hydatid,  88 

—  implantation,  87 

—  JMeiboniian,  494 

—  milk  cysts,  793 

—  mucous,  86 

—  pancreatic,  636 

—  parasitic,  88 

—  proliferous,  87 

—  ranula,  527 

—  retention,  85 

—  sarcomatous.  76 

—  sebaceous,  85 
^  —  serous,  87 


Dead  bone,  characters  of,  211 
De  Carte's  tourniquet,  276 
Deformities  of  nose,  5 GO 

—  of  feet,  802 

—  of  knee,  800 

—  of  neck,  799 
Delirium,  traumatic,  125 

—  tremens,  126 
Dentigerous  cysts,  546 
Deposits,  urinary,  697 
Depressed  fracture  of  skull,  327 
Derbyshire  neck,  589 
Dermoid  cysts,  89,  527 
Diabetic  gangrene,  43  ' 
Diapedesis,  3' 
Dia[)hragmatic  hernia,  670 
Diathesis,  strumous,  49 

—  hamiorrhagic,  62 
Diffused  aneurysm,  268 
Dilatation  of  stomach,  634 

—  of  stricture,  736 
Diphtheria,  laryngeal,  574 

—  wound,  137 
Diplopia,  516 

Direct  inguinal  hernia,  662 
Discission  operation  for  cataract, 
506 

Dislocations,  178 

—  causes  of,  178 

—  compound,  178,  182 

—  congenital,  182 

—  extension  in,  180 


Dislocations,  manipulation  in,  180 

—  special        [see  Special 

Regions). 

—  symptoms  of,  178 

—  treatment  of,  180 

—  unreduced,  179 

—  varieties,  178 
Dissecting  aneurysm,  268 
Dissection  wonnds,  104 
Distal  ligature,  282 

Dorsalis  pedis  artery,  ligature  of, 
299 

Dorsum  ilii,  dislocation  on,  436 
Double-inclined  plane,  457 
Douche,  nasal,  555 
Drainage  tube,  98 

—  of  pancreatic  cyst,  636 

—  of  i)ericardium,  374 

—  of  pleura,  374 

—  of  wound,  97 
Dressing,  101 
Drill-bone,  256 
Dropsy  of  antrum,  546 
Duct  cancer,  83 

Dugas'   test     for    dislocation  of 

humerus,  411 
Dumb  rabies,  151 
Duodenostomy,  634 
Dupuytreii's  contraction,  260 

—  splint,  465 

Dura  mater,  blood  beneatli,  336 

—  fungus  of,  345 

—  inflammation  of,  343 

Eai:,  bleeding  from,  in  fractured 
skull,  331 

—  catarrh  of,  482,  487 

—  cerumen  in,  480 

—  diseases  of,  475 

—  examination  of,  475 

—  foreign  bodies  in,  349 

—  wax  in,  480 
Ecthyma,  54 
Ectopia  vesicae,  702 
Ectropion,  495 

Eczema  of  external  ear,  478 

Eczematous  ulcer,  35 

l^jlbow  joint,  dislocation  of,  418 

—  excision  of,  252 
Electric  stroke,  110 
Electrolysis  in  aneurysm,  283 

—  ill  naivus,  306 

—  in  stricture,  742 
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Elephantiasis  scroti,  756 

—  of  the  labium,  776 

Ellis'  method  of  treating  fracture 

of  the  clavicle,  423 
Embolic  abscesses,  147 
Embolism,  fat,  175 
Emmetropia,  514 
Emphysema,  surgical,  373 
Emprosthotonos,  156 
Encephalitis,  343 
Encephalocele,  469 
Encephaloid  cancer,  80 
Encliondroma,  68,  224 
Encysted  hernia,  661 

—  hydrocele,  760 
Endarteritis,  263 
Endosteal  sarcoma,  226 
Enterectomy,  625 
Enteritis,  612 
Enterocele,  638 
Entero-epiplocele,  638 
Enterorrliaphy,  385 
Enterotomy,  625 
Entropion,  495 
Enuresis,  721 
Epicanthus,  4f5 
Epididymitis,  766 
E[)iglottis,  Avounds  of,  353 
Epilepsy,  focal,  474 

—  trephining  in,  474 
Epileptiform  neuralgia,  311 
Epiphora,  495 

Epiphyses,  separation  of,  171,  427, 
429 

—  fracture  through,  453,  458 
Epiphj^sitis,  235 

Epiplocele,  638 
Epiplo-enterocele,  638 
Episcleritis,  500 
E[)ispadias,  702 
Epistaxis,  551 
Epitlielionia,  81 

—  of  bone,  228 

—  of  gums,  544 

—  of  lips,  520 

— •    of  oesophagus,  566 

—  of  penis,  702 

—  of  rectum,  684 

—  of  scrotum,  755 

—  of  tongue,  532 
Epulis,  544 
Erasion  of  joints,  251 
Errors  of  accommodation,  514 


Errors  of  refraction,  514 
Erysipelas,  131 

—  cellular,  136 

—  cellulo-cutaneous,  135 

—  cutaneous,  133 

—  phlegmonous,  135 

—  simple,  133 

Esniarch's  bandage  in  aneurysm,  276 
Estlander's  operation,  374 
Ethmoidal  sinuses,  catarrh  of,  563 
Eustachian  catheter,  477 
Excision  of  breast,  798 

—  of  jaw,  548,  550 

—  of  joints,  251 

—  of  larynx,  587 

—  of  rectum,  G86 

—  of  testicle, 

—  of  tongue,  534 
Exercises,  spinal,  595 
Exomphalos,  668 
Exophthalmic  goitre,  589 
Exostosis,  aural,  480 

—  cancellous,  224 
— ■    compact,  225 

Extension  of  the  spine,  367 

—  in  dislocation,  180 

—  —  of  shoulder,  414 

—  with  pulleys,  415 
External  carotid  artery,  ligature  of, 

291 

—  iliac  artery,  ligature  of,  295 
P^xtra  capsular  fracture  of  femur, 

452 

—  —        of  humerus, 

426 

Extravasation  of  blood  in  brain,  337 

—  in  cranium,  336 

—  of  urine,  744 
Extroversion  of  bladder,  702 
Eye,  diseases  of,  490 

—  enucleation  of,  513 

—  examination  of,  490 
Eyelids,  diseases  of,  494 

—  injuries  of,  348 


Face,  injuries  of,  348 
Facial  arter}^,  ligature  of,  292 

—  carbuncle,  519 
Facultative  parasites,  10 
Fa3cal  abscess,  603 

—  hstula,  659 

Fseces,  impaction  of,  607,  614,  618 
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Ffillopijin  tubes,  diseases  of,  779 
False  joint,  165 

—  passage,  734: 
Farcy,  149 

Fasciffi,  diseases  of,  260 

- —    contractions  of,  260 
Fat-  e  in  boli  sm ,  175 
Fatty  tumour,  67 
Fauces,  diseases  of,  542 
Feet,  deformities  of,  802 
Female  genitals,  diseases  of,  775 
— ■      injuries  of,  404 

—  bladder,  stone  in,  720 
Femoral  aneurysm,  287 

—  arter}^  ligature  of,  297 

—  hernia,  665 
Femur,  dislocation  of,  435 

—  fracture  of,  450 

—  —    of  condyles  of,  457 

—  —    of  neck  of,  450 
—    of  sliaft  of,  453 

—  —    of  trochant(^r  of,  453 

—  separation  of  epiphyses  of, 

453,  457 
Fever,  hectic,  28 

—  inflammatory,  13 

—  traumatic,  simple,  13 

—  —    septic,  14 

—  urethral,  734 
Fibro-cellular  tumours,  66 
Fibroma,  66 
Fibula,  fracture  of,  461 
Filaria  sanguinis  hominis,  756 
Fingers,  amputation  of,  816 
First  intention,  union  by,  93 
Fissure  of  anus,  673 

—  of  Rolando,  341 
Fistula,  29 

—  fecal,  659 

—  in  ano,  680 
■-    recto-vaginal,  778 

—  salivary,  350 

—  urinary,  743 

—  vesico-intestinal,  706 

—  vesico-vaginal,  777 
Fitzgerald's  oi)eration,  809 
Fixation  of  kidney,  697 
Flap  amputations.  812 
Flat-foot,  805,  811 
Flexion  in  aneurysm,  277 
Focal  epilepsy,  474 
Follicular  pharyngitis,  527 
Foot,  amputation  of,  817 


Forceps,  artery,  118 

—  aural,  479 

—  pharyngeal,  563 

—  torsion,  120 
Forcipressure  in  hiemorrhage,  119 
Forearm,  amputation  of,  815 

!       —    fiactures  of. 

Foreign  body  in  air-passages,  360 
j      —    in  bladder,  405,  407 

—  in  bronchi,  360 

—  in  cornea,  500 
I      —    in  ear,  349 

j      —    in  eye,  495 

—  in  intestine,  607 
I      —    in  larynx,  360 

—  in  nerves,  199 

—  in  nose,  348 

—  in  resophagus,  358 
i      —    in  pharynx,  358 

i      —    in  rectum,  403 

—  in  trachea,  360 

—  in  urethra,  405,  407 

—  in  vagina,  404 

—  in  vitreous,  511 
Fractures,  158 

—  causes  of,  158 

—  combined  with  dislocation, 

175 

—  complications  of,  174 

—  compound,  171 

—  crepitus  in,  160 

—  with  dislocation,  175 

—  general  pathology  of,  158 

—  greenstick,  430 

I      —    implicating  a  joint,  175 

i      —    malunited,  170 

j      —    reduction  of,  163 

1      —    signs  of,  159 

I      —    special  {see  REaroNs). 

i    ,  —    treatment  of,  162 

!      —    union  of,  160 

I      —    ununited,  165 

'      —    varieties  of,  158 

—  vicious  union  of,  170 
Frankel's  nasal  speculum,  553 
Franks'  suture  in  gastrostomy,  571 
Freund's  operation,  784 

Frontal  sinus,  catarrh  of,  563 
Funicular  process,  hernia  into,  661 
Fungus  of  dura  mater,  471 

—  lijcmatodes,  80 
Furneaux  Joi'dan's  operation,  816 
Furuncles  of  meatus,  479 
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Funmculus,  318 
Fusiform  aneurysm,  267 

Ga<;,  Smith's,  538 

Galactocele,  793 

Gall-bladder,  draining  the,  630 

—  extirpation  of,  631 

—  rupture  of,  377 

—  stones,  passag3  of,  607,  614, 

618 

—  wound  of,  382 
Galvano-puncture  in  aneurysm,  283 
Ganglion,  257 

Gang'rene,  37 

—  -    causes  of,  39 

—  diabetic,  43 

—  dry,  38 

—  from  constriction,  40,  176 

—  from  ergot,  40 

—  ■    from  obliteration  of  artery,  40 

—  hospital,  136 

line  of  demarcation  in,  38 

—  minute  changes  in,  37 

—  moist,  38 

—  Raynaud's,  44 

—  senile,  42 

—  signs  of,  40 

—  spreading,  41 

—  symmetrical,  44 

—  traumatic,  41 

—  treatment  of,  40 

—  of  bowel  in  hernia,  649 

—  varieties  of,  40 
Gastro-enterostomy,  633 
Gastrostomy,  570 
Gastrotomy,  570 

Gasserian  ganglion,  extirpation  of, 
315 

General  paralysis,  trephining  in, 474 
Genital  organs,  diseases  of,  751 

—  injuries  of,  407 

—  —     female,  diseases  of, 

775 

—       —  injuries  of,  404 
Genu  recurvatum,  802 

—  valgum,  800,  802 

—  varum,  802 

Gland  disease  strumous,  308 
Glanders,  149 
Glandular  tumour,  77 
Glans,  inflammation  of,  729 
Glaucoma,  511 
Gleet,  728 


Glenoid  cavity,  fracture  of,  425 
Glioma  of  the  retina,  510 
Glio-sarcoma,  73 
"  Glossitis,  529 
Glottis,  oedema  of,  573 

—  scalds  of,  357 
Gluteal  aneurysm,  286 
Goitre,  589 

—  acute,  591 
Gonococcus,  728 
Gonorrhoea,  727 

— ■    complications  of,  729 
Gonorrhoeal  arthritis,  236 

—  ophthalmia,  496 
Gordon's  splints,  433 
Gouty  ulcers,  37 
Graft;,  omental,  394 
Granular  conjunctivitis,  497 

—  pharyngitis,  565 
Grattan's  osteoclast,  801 
Greenstick  fracture,  159,  430 
Gumboil,  544 

Gummata,  56 
Gums,  diseases  of,  543 
Greig  Smith's  method   of  radical 
cure  of  hernia,  625,  645 

H^EMAllTHROSI.S,  117 

Hrematocele,  764 
Ha^mato-kolpos,  778 
Ha.^mato-metra,  778 
Hiemato-salpinx,  783 
Haematoma,  107 

—  auris,  478 

—  of  labium,  404 

—  of  scalp,  324 
Hsematopnoea,  347 
Hfematuria,  722 
Haemophilia,  62 
HiTinophilic  arthritis,  236 
Hfemotliorax,  372 
Hfiemorrhage,  111 

—  arterial,  113 

—  capillary,  123 

—  effects  of.  111 

—  infusion  of  saline  solution 

in,  112 

—  intermediary,  120 

—  internal.  111 

—  ligature  in,  118 

—  natural,  arrest  of,  115 

—  parenchymatous.  111 

—  primary,  113 
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Ha?.iaori']iage,  reactionary,  1"20 

—  recurrent,  113,  I'io 

—  secondary,  120 

—  surgical,  arrest  of,  116 

—  torsion  in.  111) 

—  transfusion  in,  112 

—  treatment  of,  112,  113 

—  venous,  123 
Ha^niorrhagic  diathesis,  62 
Ha?morrlioids,  675 
Hallux  dolorosus,  806 

—  valgus,  811 

—  varus,  811 

Halsted's  method  of  lateral  anas- 
tomosis, 395 

—  —       of  radical  cure  of 

hernia,  643 
Hamilton's    test    for  dislocated 

shoulder,  411 
Hammer  toe,  811 
Hand,  amputation  of,  815 

—  injuries  of,  409 
Hare-lip,  520 

—  pin,  99 
Hart's  method  of  flexion,  277 
Head,  injuries  of,  334 
Healing  by  blood-clot,  95 

—  by  first  intention,  93 

—  by  granulation,  92,  95 

—  by  second  intention,  95 

—  by  third  intention,  9() 

—  process  of,  91 

—  under  a  scab,  96 
Heart,  injuries  of,  371 
Heat  in  h^emorrhage,  117 

—  in  inflammation,  12 
Heberden's  nodes,  244 
Hectic  fever,  28 
Hernia,  636 

—  causes  of,  637 

—  cerebri,  345 

—  congenital,  661 

—  diaphragmatic,  670 

—  femoral,  664 

—  incarcerated,  658 

—  infantile,  662 

—  inflamed,  658 
■ —    inguinal,  660 

into,  funicular  process  661 

—  internal,  607 

—  interstitial,  665 

—  irreducil)]e,  646 
~    ischiatic,  671 


Hernia,  labial,  660 

—  Littre's,  648 

—  lumbar,  671 

—  of  lung,  373 

—  obstructed,  658 

—  obturator,  670 

—  perineal,  671 

—  phrenic,  670 
--    pudendal,  671 

—  radical  cure  of,  640 

—  rarer  forms  of,  071 
■ — •    rectal,  671 

—  reducible,  6-">8 

—  reduction  of,  (JSO 

—  Richter's,  648 

—  sac  of,  637 

—  scrotal,  660 

—  strangulated,  647 

—  taxis  in,  650 

—  of  lung,  373 

—  umbilical,  668 

—  vagina],  671 

—  ventral,  671 
Hernial  sac,  hydrocele  of,  761 
Herniotomy,  651 

Herpes  of  the  lip,  519 

Hey's  amputation,  819 

Hilton's   method   of    opening  an 

abscess,  26 
Hip,  tuberculous  disease  of,  240 
Hip-joint,  amputation  at,  816 

—  disease  of,  240 

—  dislocation  of,  182,  435 

—  excision  of,  253 
His's  duct,  remains  of,  528 
Histrionic  spasm,  316 
Hodgkin's  disease,  309 
Holt's  operation,  737 
Hordeolum,  495 

Horny  growths,  317 
Hospital  gangrene,  136 
Housemaid's  knee,  262 
Howse's  method  of  suture  in  gas- 
trostomy, 571 

—  —         treatment  in  hip 

disease,  243 
Humerus,  dislocation  of,  410 

—  fracture  of,  425 
Hunter's  operation,  278 
Hutchinson's  lines.  60 
Hvalitis,  511 
Hvdatid  cyst,  88 

—   of  liver,  629 
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Hydreiicephalocele,  469 
Hydrocele,  757 

—  congenital,  760 

—  of  cord,  761 

—  encysted,  760 

—  of  liernial  sac,  761 

—  infantile,  760 

—  of  the  spermatic  cord,  761 
Hydrocephalus,  474 
Hydronephrosis,  689 
Hydrophobia,  ]  50 

Hydrops  articuli,  230 
Hydrosalpinx,  783 
Hymen,  imperforate,  778 
Hyoid  bone,  dislocation  of,  355 

—    fracture  of,  355 
Hypermetropia,  515 
Hypertrophy  of  bone,  217 

—  of  breast,  788 

—  of  muscle,  256 

—  of  i)rostate,  724 

—  of  toe-nail,  323 

—  of  tonsil,  541 

—  of  turbinal  bone,  554 
Hypluema,  467 
Hypopyon,  499 
Hysterectomy,  784 
Hysterical  joint,  251 

Ichthyosis  of  tongue,  530 
Hiac  arteries,  ligature  of,  295 
Impaction  of  faeces,  607,  614,  618 
Im])erforate  anus,  672 

—  hymen,  778 
Impermeable  stricture,  731 
Implantation  cysts,  87 
Incarcerated  hernia,  658 
Incontinence  of  urine,  721 
Infantile  hernia,  662 

—  hydrocele,  760 
- —    syphilis,  52 

Infective  bacteria,  9 

—  processes   in    wounds,  dis- 

eases due  to,  127,  131,  14] 
Inflammation,  1 

—  acute,  1 

—  causes  of,  7,  13 

—  chronic,  18 

—  fever  in ,  13 

—  infective,  14 

—  micro-organisms  in,  7 

—  minute  changes  in,  2 

—  process  of,  1 


Inflammation,  septic,  14 

—  signs  and  symptoms  of,  12 

—  terminations  of,  1,  6 

—  theory  of,  5 

—  treatment  of,  15 

—  varieties  of,  13 
Inflammatory  delirium,  126 

—  fever,  13 

Infusion    of    saline    solution  in 

haemorrhage,  112 
Ingrowing  toe-nail,  322 
Inguinal  aneurysm,  287 

—  colotomy,  626 

—  hernia,  660,  662 
Injuries,  general  pathology  of,  91 
Innominate  arteiy,  ligature  of,  289 
Insect  stings,  106 

Intention,  union  by  first,  93 

—  —       —    second,  95 
Intercostal  artery,  Avounds  of,  371 
Intermediary  haemorrhage,  120 
Internal  carotid  artery,  ligature  of, 

291 

—  strangulation,  607,  614,  618, 

622 

—  urethrotomy,  738 
Interrupted  suture,  100 
Interstitial  liernia,  665 

—  keratitis,  499 

• — •    obstruction,  607 
Intestine,  short  circuiting  the,  624 
!  Intestines,  surgical  diseases  of,  607 

—  foreign  bodies  in,  607 

—  malformation  of,  611 

—  rupture  of,  377 

—  strangulation  of,   607,  614, 

-618,  622 

—  stricture  of,  577,629,  615,  619 

—  suture  of,  383 

—  w^ounds  of,  381 
Intracapsular  fracture  of  femur,  450 

—  —    humerus,  426 
1  Intracoracoid  dislocation,  412 
1  Intracranial  hfemorrhage,  337 

—  inflammation,  343 

—  suppuration,  323,  486 
Intraocular  tension,  694 
Intubation  of  larynx,  587 
Intussusception,  607,  615,  618,  C23 
Iridectomy,  502 
Iridereinia,  502 

i   Iris,  disease  of,  502 

—  wounds  of,  502 


INDEX. 


Iritis,  501 

—  serous,  504 

—  quiet,  502 

—  syphilitic,  55,  501 
Irreduciljle  heruia,  646 
Irritable  bladder,  705 

—  ulcer,  S5 
Ischsemic  rigidity,  176 
Iscliiatic  lieniia,  671 
Ischio-rectal  abscess,  679 
Ivory  exostosis,  224 

jAB(_)rLAY'.s  operation,  591 
Jacksoniaii  epilepsy,  in  tumour  of 

brain,  472 
Jaw,  abscess  of,  544 

—  closure  of,  545 
— ■    diseases  of,  544 

—  dislocation  of,  352 
— ■    excision  of,  546 

—  •    fracture  of,  350 

—  necrosis  of,  545 

■ —    subluxation  of,  353 

—  tumours  of,  546,  549 
Jejunostomy,  634 

Joints,  ankylosis  of,  249 

—  Charcot's  disease  of,  247 
— -    contusions  of,  177 

—  diseases  of,  229 

— ■  dislocations  of,  178 

— •  erasion  of,  251 

—  excision  of,  251 

—  hysterical,  251 

—  injuries  of,  177 

—  loose  bodies  in,  248 

—  neuralgia  of,  251 

—  resection  of,  251 

—  rheumatoid  arthritis  of,  243 

—  sprains  of,  177 

—  stiff,  249 

—  tuberculous  disease  of,  237 

—  wounds  of,  183 

Keith's  dressing,  782 
Keloid,  322 
Kelotomy,  651 
Keni litis,  499 
Keratoconus,  500 
Kidney,  abscess  of,  689 

—  aspiration  of,  695 

—  calculus  of,  691 

—  cysts  of,  694 


Kidney,  excision  of,  696 

—  inflammation  of,  687 

—  operations  on,  695 

—  rupture  of,  377 

—  surgical  diseases  of,  687 

—  tuberculous,  693 

—  tumours  of,  624 
Kocher's  method  of  excising  tongue 

536 

Knee,  dislocations  of,  446 

—  excision  of,  255 

—  sprains  of,  434 
Knock-knee,  800 
Kraske's  operation,  687 
Kyphosis,  595 


Laijial  glandular  tumours,  519 
Labium,  abscess  of,  775 

—  adhesion  of,  775 

—  cysts  of,  776 

—  elephantiasis  of,  776 
— ■    epithelioma  of,  776 

—  hsematoma  of,  404 

—  tumours  of,  776 
Laborde    method  of  treating  as 

phyxia.  111 
Lacerated  wounds,  103 
Laceration  of  brain,  339 
Lachrymal  abscess,  496 

—  ajjparatus,  disease  of,  494 
Laminectomy,  367,  601 
Langenbeck's  operation,  253,  548 
Laparotomy,  621 

Ijardaceous  disease,  28 
Laryngeal  dij)htberia,  574 

—  phthisis,  576 
I  Laryngectomy,  587 

j  Laiyngitis,  572 

—  acute,  572 

!      —    chronic,  572 

I      —    membraneous,  574 

—  cedematous,  573 
Laryngoscope,  method  of  using,  57 
Laryngotomy,  584 

Lary ngo - 1 ra c h eotomy ,  586 
Larynx,  contusions  of,  335 

—  disease  of,  572 

—  examination  of,  572 

—  extirpation  of,  587 

—  foreign  bodies  in,  360 

—  fracture  of,  356 

—  inflammation  of,  572 
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Larynx,  injuries  of,  355 

—  intubation  of,  587 

—  sypliilis  of,  577 

—  tubercle  of,  576 

—  tumours  of,  577 
Lateral  curvature  of  spine,  592 

—  lithotomy,  715 

—  sinus,  trephining,  486 
Leg,  ampulatioi)  of,  817 

—  fracture  of  bones  of,  450 
Lembert's  suture,  400 

Lens,  diseases  of,  508 
Leptomeningitis,  343 
Leucoplakia,  530 
Leukemia,  309 
Leukomata,  500 
Ligature  in  aneurysm,  277 

—  of  arteries, "90,  118,  288 

—  dangers  of,  79 

—  distal,  281 

—  double,  282 

—  gangrene  after,  279 

—  in  haemorrhage,  118 

—  Hunterian,  278 

—  rules  foi',  288 

—  secondary  haemorrhage  after, 

114,  262 
Lightning  stroke,  110 
Linear  proctotomy,  684 
Lines   of    incision   in  abdominal 

operations,  621 
Lingual  artery,  ligature  of,  292 
Lipoma,  67 

—  nasi,  550 
Lips,  adenoma  of,  519 

—  carbuncle  of,  519 

—  chancre  of,  519 

—  —    diagnosis  of,  520 

—  cysts  of,  520 

—  diseases  of,  518 

—  epithelioma  of,  519 

—  fissures  of,  518 

—  her])es  of,  519 

—  hypertrophy,  519 

—  malformations  of,  520 

—  ufevus  of,  519 

—  tumours  of,  519 

—  ulcers  of,  519 
Lisfranc's  amputation,  819 
Lister's  abdominal  tourniquet,  276 

—  excision  of  wrist,  253 
Liston's  splint,  455 
Lithic  acid  deposit,  698 


Litholapaxy,  712 
Lithotomy,  715 

—  lateral,  715 

—  median,  720 

—  supra-]mbic,  720 
Lithotrity,  712 
Littre's  operation,  626 
Liver,  aspiration  of,  629 

—  hydatids  of,  629 

—  incision  of,  629 

—  rupture  of,  377 

—  wound  of,  381 
Loewenberg's  forceps,  563 
Loose  bodies  in  bursse,  261 

—  —    in  ganglia,  258 

—  - —    in  joints,  248 
Lordosis,  596 

Loreta's  operation,  634 

Lower  extremity,  iniuries  of,  434, 

435,  450 
Luer's  forceps,  118 
Lumbar  abscess,  597 

—  colotomy,  627 

—  hernia,  671 
Lung,  contusion  of,  370 

—  hernia  of,  373 

—  prolapse  of,  373 

—  wounds  of,  370 
Lupus  erythematosus,  322 

—  vulgaris,  320 
Luxatio  erecta,  413 
Lymph-scrotum,  756 
Lymphadenitis,  308 
Lymphadenoma,  71,  309 
Lymphangiectasis,  307 
Lymphangioma,  71,  308 
Lymphangitis,  307,  730 
Lymphatic  fistula,  308 

—  varix,  307 
Lymphatics,  diseases  of,  307 
Lymphomata,  71 
Lymphorrhoea,  308 
Lympho-sarcoma,  310 
Lyssse,  150 

Macewex's  operation,  282,  640,  801 
Macroglossia,  529 
Macrophages,  6 
Malgaigne's  hooks.  459 
Malignant  pustule,  137' 
Malunited  fracture,  170 
Mammary  gland  {see  Breast). 
Manipulation  in  aneurysm,  282 
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Manipulation  in  dislocations,  180 

—  —    —    of  hip,  441 

—  —    —    of  shoulder,  414 
Manning's  s]ilint,  459 
Mastitis,  785 

Mastoid  disease,  485 
Mayo  Robson's  treatment  of  spina- 
bifida,  387 

—  —      treatment  of  fracture 

of  patella,  460 
Maunsell's     method     of  uniting 

divided  intestine,  386 
McBuruey's  point,  617 

—  method  of  radical  cure  of 

hernia,  643 
Meatus,  diseases  of,  479 
Meckel's  ganglion,  excision  of,  314 
Median  lithotomy,  720 
Medio-tarsal  amputation,  818 
Medullary  cancer,  80 
Meibomian  cyst.  494 
Melanotic  sarcoma,  74 
Melonseed  bodies,  258,  261 
Membrana  tympani,  appearance  of, 

475 

—  artificial,  483 

—  perforation  of,  482 
Membraneous  conjunctivitis,  407 

—  laryngitis,  574 
Meniere's  disease,  489 
Meningeal  artery,  rupture  of,  338 
Meningitis,  a43 

—  in  ear  disease,  486 
Meningocele,  469 

—  spinal,  603 
Meningo-ence])h  i litis,  343 
M  e  n  i  n  g  o  -  m  y  e  1 0  c  e  1  e ,  603 
Mercurial  teeth,  60 
Metacarpus,  dislocation  of,  421 

—  fracture  of,  434 
Metastatic  abscess,  144 
Metatarsal  bones,  dislocation  of,  450 

— ■  —       fracture  of,  467 

Microcephaly,  474 
Micrococci,  9 

Micrococcus  gonori  hoea,  728 
Micro-organisms,  8,  23 
Microphages,  6 

Middle  meningeal  artery,  hemor- 
rhage from,  338 
Middle  ear,  diseases  of,  481 
Mikulicz's  operation  for  removing 
thyroid  gland,  591 


:  j\Iilk  cysts,  793 

]\Iixed  sarcoma,  76 

Mollifies  ossium,  221 
I  ^Molluscum  contagiosum,  317 
j      —    fibrosum,  07 
'  Monarticular  rheumatism,  244 

Morbus  coxse  [sec  Hip  Disease). 

Morrant  Baker's  cysts,  231 

Mortification,  37 
I  Morton's  fiuid,  605 
I  Mouth,  diseases  of,  525 
I  Mucocele,  496 

iVfucous  cysts,  86 

—  membranes,  syphilitic  atfec- 
!  tions  of,  5-1: 

I  —  tubercles,  54 
;  —  tumours,  69 
t  Mulberry  calculus,  701 

jMultilocular  cystic  tumours,  547 

Multiple  exostoses,  224 

Mumps,  587 

Murphy's  button,  389,  623 

—  method  of  uniting  intes- 
I  tine,  388,  394 

Muscles,  abscess  of,  256 

—  atrophy  of,  256 

—  contusions  of,  185 

I      —    degenerations  of,  256 

—  diseases  of,  256 

—  gumraata  in,  256 

—  hypertro[)hy  of,  256 

—  inflammation  of,  256 

—  injuries  of,  185 

—  ossification  of,  256 

—  rupture  of,  185,  408,  434 

—  sprains  of,  177,  408 

—  tumours  of,  256 

—  wounds  of,  185 
Muscle-tumours,  71 
Muscular  tic,  316 
Mydriasis,  502 

j  Myeloid  sarcoma,  76,  544 
Myo-fibroma,  67,  71 
Myoma,  71 
Myopia,  515 
Myositis,  256 
Myxoma,  69,  315 


N.Evrs,  305 

—  capillary,  305 

—  venous,  305 

Nails,  diseases  of,  318,  322 
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IS'ails,  ingrowing,  322 
Nares,  plugging  the,  552 
JSTasal  bones,  fracture  of,  350 

—  catarrh,  553 

—  cavity,  examination  of,  552 

—  douche,  555 

—  polypi,  557 

—  specuUi,  553 

—  spray,  555 

—  tumours,  557 
Naso-pharyngeal  tumours,  558 
Xatiform  skull,  61 

Neck,  deformities  of,  779 

—  injuries  of,  353 

—  wounds  of,  353 
Necrobiosis,  38 
Necrosis,  210 

—  central,  205 

—  in  ear  disease,  485 

—  of  jaw,  545 

—  of  nasal  bones,  556 

—  of  palate,  541 

—  periplieral,  211 
— •    phosphorus,  210 

—  quiet,  214 

^~    of  skull,  212,  469 
Necrotomie  osteo[)lastique,  215 
Needle  in  palm,  409 

—  holder,  100 
Needles,  palate,  538 

—  Smith's,  538 

—  surgical,  100 
Nekton's  line,  437 

—  operation,  6?5 

—  splint,  432 
Nephrectomy,  696 
Nephritis,  687 

—  simple  interstitial,  687 

—  suppurative  or  septic,  688 
Nephro-lithotomy,  696 
Nephrorraphy,  697 
Nephrotomy,  695 
Nerve-graftiiig,  198 

—  stretching,  312 

—  suturing,  197 
Nerves,  compression  of,  199 

—  contusion  of,  199 

—  degeneration  of,  196 

—  diseases  of,  310 

—  foreign  bodies  in,  199 

—  injuries  of,  196 

—  rupture  of,  199 

—  transplantation  of,  198 


Nerves,  tumours  of,  315 

—  union  of,  197 

—  wounds  of,  196 
Nervous  traumatic  delirium,  126 
Neuralgia,  311 

—  of  breast,  785 

—  epileptiform,  311 

—  of  joints,  251 

—  of  testicle,  774 
Neurectomy,  312 
Neurexaresis,  312 
Neuritis,  310 

—  optic,  509 

—  retro-bulbar,  509 
Neuroma,  71,  315 
Neurotomy,  312 
Nicalodoni's  operation,  811 
Nipple,  Paget's  disease  of,  785 
Nodes,  203 

Noma,  776 

Nose,  diseases  of,  551 

—  foreign  bodies  in,  348 

—  fracture  of  bones  of,  350 

—  polypus  of,  557 
Nothnagel's  test,  385 
Nystagmus,  518 


Obligatory  parasites,  10 
Obliqiie  inguinal  hernia,  660 
Obstructed  hernia,  658 
Obturator  foramen,  dislocation  into, 
440 

—  hernia,  670 
Occipito-atloid  disease,  602 
Ocular  paralysis,  516 
(Edema  glottidis,  573 

—  solid,  300 
CEsophagotomy,  362 
CEsophagus,  cancer  of,  566 

—  diseases  of,  566 

—  foreign  bodies  in,  358 

—  injuries  of,  357 

—  pouches  of,  566 

—  rupture  of,  357 

—  stricture  of,  566 

—  wounds  of,  357 
Ogston's  operation,  801 
Olecranon,,  fracture  of,  432 
Omental  graft,  394 
Omphalocele,  668 
Onychia,  318 
Oophorectomy,  784 
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Operations,  preparation  for,  103 

—  treatment  of  patient  be! 

and  after, 
Ophthalmia,  496 

—  catarrhal,  496 

—  gonorrheal,  496 

—  granular,  497 

—  membraneous,  497 

—  muco-purnlent,  496 

—  neonatorum,  497 

—  phlyctenular,  498 
Ophthalmoplegia  externa,  518 
Ophthalmoscope,  492 
Opisthotonos,  156 

Opjtic  nerve,  diseases  of,  508 

—  iieuritis,  508 
Orbit,  diseases  of,  513 
Orbital  aneurysm,  285 
Orchitis,  simple,  766 

—  strumous,  767 

—  syphilitic,  769 

—  tuberculous,  767 
Orthopa?dic  surgery,  799 
Os  calcis,  fracture  of,  467 
Osseous  tumours,  69 
Osteitis,  206 
Osteo-arthritis,  244 
Osteo-malacia,  221 
Osteo-myelitis,  204 
Osteo-porosis,  61 
Osteo-sarcoma,  226 
Osteo-sclerosis,  206 
Osteoclasia,  801 
Osteoma,  69,  223 
Osteophytes,  246 
Osteoplastic  osteitis,  207 
Osteotomy,  801 
Otomycosis,  480 
Otorrhea,  482 
Ovarian  dropsy,  780 

—  tumour.^,  779 
Ovaries,  diseases  of,  779 
Ovariotomy,  781 
Oxalate  of  lime  calculi,  701 

• —    deposits,  699 
Oztena.  554,  559 


Paci's  treatment  of  congenital  hip 

disease,  183 
Pachymeningitis,  343,  597 
Painful  subcutaneous  tumours,  67 
Palate,  cleft,  537 


I  Palate,  diseases  of,  537 

j      —    operation  for  closure  of,  538 

I  Palm,  needle  in  the,  409 

—  wounds  of,  408 
Palmar  arch,  wounds  of,  408 

—  bursal  ganglion,  258 

—  fascia,  contraction  of,  260 
Pancreatic  cysts,  drainage  of,  636 
Pannus,  499 
Panophthalmitis,  503 
Papilitis,  509 

Papilloma,  70 
Papillo-retinitis,  509 
Paracentesis  abdominis,  630 

—  of  pericardium,  375 

—  of  pleura,  374 
Paralysis  of  bladder,  705 

—  "  of  third  nerve,  332 

—  of  muscular  coat  of  intestine, 

611,  617,  621 
Paraphimosis,  751 
Parasitic  bacteria,  9 

—  cysts,  88 
Parker's  cannuln,  581 
Paronychia  tendinosa,  258 
Parosteal  sarcoma,  226 

—  lipoma,  225 

Parotid  gland,  diseases  of,  587 

—  tumours  of,  588 
Parotitis,  587 
Parrot's  nodes,  61 

Pasteur's  treatment  of  hydrophobia, 
153 

Patella,  bursa  over,  262 
--    dislocation  of,  445 

—  fracture  of,  458 

—  riding  of,  230 

—  wiring,  460 

Patellar  ligament,  shortening  of,  446 
Pathogenic  bacteria,  9 
Paul's  method  of  uniting  divided 
intestine,  387 

—  tubes,  622 
Pelvis,  fracture  of,  398 

—  injuries  of,  398 
Pemphigus,  54 

Penetrating   wounds  of  abdomen, 
379 

—  —  —  chest,  368 
\  Penis,  amputation  of,  755 

I      —    diseases  of,  751 
I      —    epithelioma  of,  755 
I      —    injuries  of,  407 
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Penis,  ligature  of,  407 

—  venereal  sores  on,  753 
Pereliloricle   of  iron,  injection  in 

aneurysm,  283 
Perforating  ulcer  of  foot,  316 
Perianal  abscess,  679 
Pericardium,  incision  of,  375 

—  injuries  of,  371 

—  tapping  of,  375 
Perilymphadeiiitis,  308 
Perineal  abscess,  742 

—  fistula,  743 

—  hernia,  671 

—  section,  740 
Perine])hritic  abscess,  689 
Ferineuin,  rupture  of,  405 
Periosteal  abscess,  201 

—  node,  203 

— ■    sai'comn,  226 
Periostitis,  200 

—  acute,  2ul 

—  chronic,  203 

—  diffuse,  201 

—  iiil'rctivi',  201 

—  simple,  201 
Periproctitis,  679 
Periprostatic  abscess,  724 
Peritomy,  499 

Peritoneum,  inflammation  of,  395 

—  injuries  of,  376 

—  laceration  of,  376 
Peritonitis,  610 

—  traumatic,  39-', 
Perityphlitis,  610,  616,  619 
Phaged;^na,  34 
PhagedcTuic  chancre,  754 

—  ulcer,  34 
Phagocytosis,  2 

Phahujges,  dislocation  of,  421,  450 

—  fracture  of,  434,  467 
Pharyngeal  abscess,  565 
Pharyngitis,  565 
Pharyngotomy,  362 

Pharynx,  adenoid  growths  of,  561 

—  burns  of,  357 

—  diseases  of,  565 

—  foreign  bodies  in,  358 

—  injuries  of,  356 

—  scalds  of,  357 

—  stenosis  of,  565 

—  tumours  of,  566 
Phelps'  operation,  809 
Phimosis,  751 


,  Phlebitis,  301 

I      —    adhesive,  301 

I      —    suppurative,  302 

I      —    in  ear  disease,  486 
Phleboliths,  300 

j  Phlebotomy,  17 
Phlegmasia  dolens,  300 
Phlegmonous  erysipelas,  135 
Phlyctenular  conjunctivitis,  498 
Phosphatic  calculi,  701 

—  deposits,  699 
Phosphorus-n ecrosi s,  210 
Phrenic  hernia,  6-71 
Piles,  675 
Pinguecula,  498 
Pirogotf's  amputation,  817 
Plane,  double  inclined,  457 
Plantaris  muscle,  rupture  of,  187 
Pleura,  incision  of,  374 

—  injury  of,  370 

—  tapping,  374 
Pleurodynia,  311 
Pleurosthotonos,  156 
Plexiform  angioma,  305 
Pneumonectomy,  375 
Pneumothorax,  373 
Pneuniotomy,  375 
Poisoned  wounds,  104 
Politzer's  bag,  476 
Polyarticular  rheumatism,  244 
Polycoria,  502 

Polyiius,  aural,  484 

—  of  bladder,  707 

—  of  gums,  543 

—  of  nose,  557 

—  of  rectum,  682 

—  snare,  484 

Pond  and  gutter  fracture,  327 
Popliteal  aneurysm,  288 

—  artery,  ligature  of,  298 
Port-wine  marks,  305 
Post-mortem  ^\ounds,  104 
Post-jDharyngeal  abscess,  565,  598 
Postnikow's  operation,  633 
Pott's  disease  of  spine,  596 

—  fracture,  467 

—  puify  tumour,  326 
Pouches  of  oesophagus,  566 
Prepuce,  dilatation  of,  752 

—  operations  on,  751 

—  slitting  of,  752 
Presbyopia,  516 

Pressure  in  haemorrhage,  117 
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Pressure  in  aiieurysiu,  274 
Primary  dei^eneration  of  arteries, 
265" 

—  sore,  52 

—  hiemorrhage,  113 

— ■    union  of  wounds,  93 
Proctitis,  673 
Prolapse  of  lung,  373 

—  of  rectum,  674 
Proliferous  compound  cysts,  87 
Proptosis,  513 

Prostate,  abscess  of,  723 

—  calculi  of,  726 
— -    diseases  of,  723 

—  enlargement  of,  724 

—  inflammation  of,  723 

—  malignant  disease  of,  726 

—  retention   of  urine   in  en- 

larged, 748 

—  tubercle  of,  726 
Prostatitis,  723,  724 
Protozoa  in  cancer,  64 
Pruritus  ani,  673 

—  vulvae,  776 
Psammoma,  73 
Pseudarthrosis,  166 
Pseudo -glioma,  504 
Psoas  abscess,  597 
Psorosperms,  64 
Pterygium,  498 
Ptosis,  332,  495 

Pubes,  dislocation  on,  440 
Pudenda,  injuries  of,  404 
Pudendal  hernia,  671 
Pulleys  in  dislocation,  180,  416,  443 
Pulpy  degeneration  of  joints,  237 
Pulsatile  tumours  of  bone,  229 
Punctured  fracture  of  skull,  328 

— •    wound,  104 
Puncture  of  bladder,  750 
Purulent  catarrh  of  ear,  482 
Pus,  charncters  of,  23 

—  formation  of,  21 

—  vaiieties  of,  23 
Pustule,  malignant,  137 
Putrefaction,    prevention     of,  in 

wounds,  100 
Pyemia,  144 
Pyelitis,  687 
Pyelo-nepliritis,  687 
Pylorectomy,  633 
Pyloroplasty,  634 
Pyogenic  membrane,  215 


Pyogenic  micro-organisms,  23 

—    zone,  22 
Pyo-nephrosis,  690 
Pyo-salpinx,  783 


QriET  iritis,  502 

—  necrosis,  214 
Quinsy,  541 


Rabies,  151 

Eadial  artery,  ligature  of,  294 
Radical  cure,  of  hernia,  640 

—  —   of  femoral  hernia,  643 

—  —   of    umbilical  hernia, 

644 

—  —  of  varicocele,  763 
Radius,  dislocation  of,  418.  420 

—  fracture  of,  430 

—  and  ulna,  fracture  of,  430 
Railway  spine,  367 

Ranula,  86,  527 
Rarefying  osteitis,  207,  208 
Ray  fungus,  140 
Raynaud's  disease,  44 
Reaction  after  shock,  124 

—  after  burns,  109 

—  of  degeneration,  197 
Rectal  hernia,  671 
Rectocele,  405,  779 
Recto-vaginal  fistula,  778 
Rectum,  cancer  of,  684 

—  diseases  of,  672 

—  excision  of,  686 
— •    fissure  of,  673 

—  foreign  bodies  in,  403 

—  injuries  of,  403 

- — ■    malformations  of,  672 

—  malignant  stricture  of,  684 
■ — •    polypus  of,  682 

—  prolapse  of,  674 

—  stricture  of,  684 

—  syphilis  of,  683 

—  ulcer  of,  673 

—  villous  tumour  of,  682 
Recurrent  haemorrhage,  113,  120 
Reduction  "en  masse,"  657 

—  in  dislocation,  180 

—  —    of  shoulder,  414 

—  —        —    by   open  in- 

cision, 417 
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Reduction  of  dislocation  of  hip,  44:1 
■ — ■  —         of  liip  by 

open  incision,  445 
Reef-knot,  119 
Reeves'  operation,  801 
Refraction,  errors  of,  514 
Reid's    method    of  compressing 

aneurysm,  277 
Renal  calculus,  691 

—  colic,  691 

—  -    hfematuria,  700 

Repair,  process  of,  in  fractures,  160 

—  in  wounds,  91 
Resection  of  joints,  251 

—  —   jaw,  549 
Residual  abscess,  22 
Retained  testis.  774 
Retention  cysts,  85 

—  of  urine,  746 
Retina,  detachment  of,  510 

—  diseases  of,  510 
Retinitis,  510 
Retinoscopy,  492 
Retro-bulbar  neuritis,  509 

—  pharyngeal  abscess,  565,  598 
Rhagades,  54 

Rheumatoid  arthritis,  243 
Rhinitis,  553 
Rhinoliths,  557 
Rhinoscleroma,  564 
Rhinoscopy,  553 
Ribs,  fracture  of,  368 
Richter's  hernia,  648 
Rickets,  217 
Rider's  bone,  256 
Riding  of  patella,  230 
Risus  sardonicus,  156 
Rodent  ulcer,  524 
Rolando,  line  of,  341 
Rouge's  operation,  558 
Roughton's  splint,  465 
Rupia,  54 

Rupture  of  abdominal  viscera,  377, 
378 

—  of  aneurysm,  272 

—  of  artery,  187 

• —       —       in  fracture,  176 

—  of  bladder,  400 

—  of  gall  bladder,  377 

—  of  heart,  371 

—  of  intestines,  377 

—  of  kidney,  377 

—  of  liver,  377 


Rupture  of  muscle,  185,  403,  434 

—  of  oesophagus,  357 

—  of  pericardium,  371 

—  of  perineum,  405 

—  of  stomach,  377 

—  of  tendon,  187,  379,  405 

—  of  urethra,  402 

—  of  veins,  194 

Sacculated  aneurvsm,  268 

—  bladder,  732- 
Sacro-iliac  joint,  disease  of,  243 
Saline  solution,  infusion  of,  112 
Salivary  calculus.  527 

—  fistula,  349 
Salpingitis,  783 
Saprjieiiiia,  130 
Saprophytic  bacteria,  9 
Sarcoma,  71 

—  alveolar,  74 

—  of  bone,  226 

—  of  breast,  791 

—  giant-celled,  76 

—  glio-,  73 

—  of  kidney,  694 

—  lympho-,  73 

—  melanotic,  74 

—  mixed  celled,  76 

—  myeloid,  76 

—  osteo-,  226 

—  of  prostate,  726 

—  round-celled,  73  ^ 

—  spindle- celled,  74 
Sayre's  jacket,  600 

—  method  of  treating  fractured 

"clavicle,  423 
Scab,  healing  under  a.  96 
Scalds,  107 
Scalp,  abscess  of,  468 
cellulitis  of,  468 

—  contusion  of,  324 

—  diseases  of,  468 

—  erysipelas  of,  468 

—  lijematoma  of,  324 

—  injuries  of,  324 

—  nsevi  of,  468 

—  sebaceous  cysts  of,  468 

—  tumours  of,  468 

—  wounds  of,  325 
Scapula,  fractures  of,  424 
Schrapnell's  membrane,  483 
Schroeder's  operation,  784 

j  Sciatic  notch,  dislocation  into,  438 
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Sciatica,  311 

Scirrhous  carcinoma,  79 

—  —    of  breast,  794 
Scleritis,  500 

Sclero-corneal  wounds,  501 
Sclerotic,  disease  of,  499 

—  wounds  of,  501 
Scolices,  88 
Scoliosis,  592 
Scorbutic  ulcers,  37 
Scotoma,  494 
Scrofula  {sec  Steuma). 
Scrotum,  diseases  of,  755 

—  elephantiasis  of,  756 

—  epithelioma  of,  755 

—  erysipelas  of,  756 

—  injuries  of,  407 

—  oedema  of,  756 
Scurvy  rickets,  221 
Sebaceous  cysts,  85 

—  —    deep,  of  neck,  527 

—  • —    on  scalp,  468 
Second  intention,  healing  by,  95 
Secondary  hemorrhage,  120 
Semilunar  cartilages,  dislocation  of, 

447 

Senile  gangrene,  42 
Senn's  method   of  gastro-enteros- 
tomy,  633 

—  method  of  circular  enterro- 

raphy,  385 

—  method  of  uniting  divided 

intestine,  391 

—  bone-ferrules  for  fixing  frag- 

ments, 169 

—  bone-plates,  392 
Separation  of  epiphyses,  171,  427, 

429,  &c. 
Septic  fever,  14 

—  infection,  141 

—  inflammation,  14 

—  intoxication,  130 

—  processes  in  wounds,  diseases 

due  to,  1 27 

—  traumatic  fever,  92,  130 
Septicfemia,  141 

—  in  ear  disease,  486 
Septum  nasi,  deflection  of.  560 

—  diseases  of,  559 

—  injuries  of,  350 

—  malformation  of,  560 
Sequestrotomy,  214 
Sero-cystic  disease  of  breast,  792 


Serous  cysts,  87 
Serpents,  bites  of,  106 
Shock,  123 

Shoulder,  amputation  at,  815 

—  compound  dislocation  of,  417 

—  dislocation  of,  410 

—  excision  of,  252 

—  recurrent  dislocation  of,  418 
Sinus,  29 

Skey's  tourniquet,  276 
Skin  grafting,  32,  33 
Skin,  surgical  diseases  of,  316 
Skull,  bullet  wounds  of,  341 

—  caries  of,  469 

—  contusions  of,  426 
— •    diseases  of,  469 

—  exostosis  of,  469 

—  fracture  of,  326 

—  —      of  base  of,  330 

—  injuries  of,  325 

—  necrosis  of,  212,  469 

—  trephining  the,  346 

—  tumours  of,  471 
Sloughing  phagedena,  136 

—  ulcer,  34,  754 

Smith's,  Stephen,  amputation.  817 
Smith's  gag,  538 
1      —    needles,  538 
Snake  bites,  106 
Snellen's  test-types,  493 
Snuffles,  59 

Sounding  for  stone,  711 
Spasm  of  the  oesophagus,  566 

—  of  the  urethra,  730 
Spasmodic  stricture,  730 

I  Specula,  aural,  476 

—  nasal,  553 
Spender's  signs,  246 
Spermatic  cord,  diseases  of,  762 

—  —    hydrocele  of,  757 

—  —    torsion  of,  764 

—  —    tumours  of,  763 

—  —    varicocele  of,  762 
Sphacelus,  37 

Sphenoidal  sinus,  catarrh  of,  563 
Spica  bandage,  639 
Spina  bifida,  602 
Spinal  brace,  595 

—  cord,  injuries  of,  363 

—  abscess,  597 
Spindle-celled  sarcoma,  74 
Spine,  caries  of,  596 

—  concussion  of,  367 
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Spine,  curvature,  angular,  of,  596 

—  —       lateral,  of,  592 

—  diseases  of,  592 

—  dislocation  of,  363 

—  exercises,  594 

—  extension  of,  367 

—  fracture -dislocation  of,  364 

—  fractures  of,  363 

—  injuries  of,  362 

—  Pott's  disease  of,  596 

—  railway,  367 

—  sprains  of,  362 

—  trephining,  367 

—  wounds  of,  363 
Spirilla,  9 

Spleen,  extirpation  of,  636 
— •    rapture  of,  377,  378 

—  wound  of,  382 
Splenectomy,  636 
Splint,  box,  466 

—  Bryant's,  456 

—  Cline's,  465 

—  Dupuytren's,  465 

—  Listen's,  455 

—  Manning's,  459 

—  Roughton's,  465 
Splints,  164,  455,  465 

—  Bavarian,  164 
Sponges,  cleansing  of,  101 
Spongy  exostoses,  223 

—  gums,  543 
Spontaneous  aneurysm,  265 
Sprains,  177.  408 

Sprays,  nasal,  555 

Spreading  traumatic  gangrene,  41 

Squint,  516 

Stammering  bladder,  711 
Staphyloma,  500 
Staphylorraphy,  539 
Staphylococcus  pyogenes  albus,  24 

—  aureus,  9,  24 

—  citreus,  24 
Stasis  in  inflammation,  3 
Stenson's  duct,  wound  of,  349 
Sterno-mastoid  muscle,  contraction 

of,  799 

—  division  of,  799 
Sternum,  dislocation  of,  369 

—  fracture  of,  369 
Stiff-joint,  249 
Stings  of  insects,  106 
Stomach,  rupture  of,  377  > 


Stomach,  dilatation  of  the  cardiac 
and  pyloric  ends  of,  634 

—  saturing,  for  ulcer,  635 

—  wound  of,  381 
Stomatitis,  525 
Stone  [see  Calculus). 
Stop-needle,  507 
Strabismus,  516 
Strangulated  hernia,  647 
Strangulation,  internal,  607,  614, 

618,  622  . 
Streptococcus  erysipelatosus,  132 

—  pyogenes,  25 
Stricture  of  oesophagus,  566 

—  of  intestines,  609,  615,  619 

—  of  pharynx,  565 

—  of  rectum,  684 

—  of  urethra,  730 
Stromeyer's  cushion,  430 
Struma,  49 

—  causes  of,  49 

—  symptoms  of,  49 
Strumous  glands,  308 

—  testicle,  767 

—  ulcer,  36 
Stye,  495 

Styptics  in  hremorrhage,  117 
Subarachnoid  extravasation,  336 
Subastragaloid  dislocation,  449 
Subclavian  aneurysm,  284 

—  artery,  ligature  of,  292 
Subclavicular  dislocation,  413 
Subconjunctival  haemorrhage,  513 
Subcoracoid  dislocation,  411 
Subcranial  extravasation,  336 
Subcutanejous  rupture  of  nerve,  199 

—  —    of  trachea,  355 

—  wounds,  106 
Subdural  extravasation,  336 
Subglenoid  dislocation,  413 
Subhyoid  pharyngotomy,  587 
Sublingual  cysts,  527 
Subluxation  of  jaw,  353 
Subspinous  dislocation,  413 
Superior  thyroid   arterv,  ligature 

of,  292 
Suppression  of  urine,  694 
Suppuration,  20 

—  diff'use,  27 

—  efl'ects  of,  28 

—  in  bone,  215 
Suprapubic  lithotomy,  720 
Surgical  needles,  100 
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Suture  of  nerve,  197 

—  of  stomacli,  635 
Suture-eatclicr,  539 
Sutures.  99 

—  continuous,  100 

—  interrupted,  100 

—  Halsted's,  381 

—  Lembert's,  380 

—  Maunsell's,  386 

—  Paul's,  387 

—  Rohson's,  387 

—  Senn"s,  385 
SymLlepliaron,  495 
Syme's  amputation,  817 

—  operation  for  aneurysm,  280 

—  —     for  stricture,  740 

—  staff,  740 
Symond's  tul)es,  569 
Sympathetic  inflammation  of  eye, 

504 

—  irritation.  504 
Syndesmotomy,  808 
Synechia,  501 
Synostosis,  235 
Synovitis,  acute,  229 

— ■    chronic,  230 

—  tuberculous,  237 
Syphilides,  54,  56 
Syphilis,  51 

—  acquired,  51 

—  bone  disease  in,  60,  217 

—  congenital,  59 

—  nose,  551,  556 

—  primary,  52 

—  secondary,  53 

—  skin  eruption,  53 

—  tertiary,  55 

—  testicle,  769 

—  in  tongue,  534 

—  treatment  of,  56,  61 
Syphilitic  arthritis,  237 

—  ecthyma,  54 

—  gummata,  56 

—  iritis,  55 

—  teeth,  60 

—  ulcers,  36 
Syringo-myelocele,  604 

Tabetic  anthiopathy,  247 
Taenia  echinococeus,  88 
Talipes,  802 

—  calcaneus.  805,  811 

—  cavus,  806 


Talipes  equinus,  803,  809 

—  valgus,  805,  811 

—  varus,  805,  810 
Tap23ing  abdomen,  630 

—  hydrocele,  759 

—  pericardium,  375 

—  pleura,  374 
Tarsectomy,  808 

Tarso-metatarsal  amputation,  819' 

Tarsotomy,  808 

Tarsus,  dislocation  of,  450 

—  fracture  of,  467 
Taxis,  650 

Teale's  amputation,  814 
Teeth,  mercurial,  60 

—  sypliilitic,  60 
Temporal  artery,  ligature  of,  292. 
Tendons,  injuries  of,  185 

—  diseases  of,  257 

- —    dislocation  of,  186 

—  division  of,  807 

—  evulsion  of,  187 

—  rupture  of,  435 

—  wounds  of,  186 
Teno-synovitis,  257 
Tenotomy,  807 

—  of  recti,  517 

—  of  tibials,  807 

—  of  tendo  Acbillis,  807 
Teratoma,  66 

Testis,  atrophy  of,  773 

—  chondroma  of,  771 

—  cystic  diseases  of,  771 

—  diseases  of,  766 

—  encysted  hydrocele  of,  760' 

—  excision  of,  773 

—  inflammation  of,  766 

—  injuries  of,  407 

—  malignant  disease  of,  772 

—  neuralgia  of,  774 

—  r«3tiiined,  774 

—  syphilis  of,  769 

—  tubercle  of,  767 
Tetanus,  154 

—  anti-toxin,  157 
Thecal  abscess,  258 

Thiersch's  method  of  skin  grafting.. 
33 

Thigh,  amputation  of,  817 
Thomas'  sjjliut  for  hip,  231 

—  —     for  knee,  232 

—  —  for  sjiinal  caries,  600' 
Thorac oplasty ,  374 
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Thorax,  injuries  of  {see  Chest). 

Thrombosis,  299 

Thumb,  amputation  of,  816 

—  dislocation  of,  421 
Thyroid  body,  diseases  of,  589 

—  foramen,  dislocation  into,  410 

—  gland  diseases  of,  589 
Thyrotomy,  590 

Tibia,  fracture  of,  461 

Tibial  arteries,  ligature  of,  298 

Tic.  convulsive,  311 

Tinea  tarsi,  494 

Tinnitus  aurium,  490 

Toe-nail,  hy|)(  rti(i]ihy  of,  323 

—  iugiMwiii^-,  :',-22 
Toes,  amputation  (jf,  819 
Tongue,  diseases  of,  528 

—  abscess  of,  529 

—  epithelioma  of,  532 

—  excision  of,  534 

—  gumma  of,  534 

—  hypertroi)hy  of,  531 

—  inliammation  of,  529 

—  non-diiferentiation  of,  529 

—  syphilis  of,  534 

—  tubercle  of,  533 

—  tumours  of,  533 

—  ulcers  of,  530 
Tongue-tie.  528 

ToumI.  (lisrasc-s  of,  541 

—  exi  ision  of,  542 

—  hvpi^rtrophy  of,  541 
Tonsillilis,  541 

Torsion  of  arteries,  119 
Torticollis,  799 
Tournifj[uets,  276 
Toxic  amblyopia,  509 
Toynbee's  drum,  483 
Trachea,  foreign  bodies  in,  360 

—  rupture  of,  355 

—  wounds  of,  353 
Tracheotomy,  580 
Trachoma,  497 
Transfusion  of  blood,  112 
Transplantation  of  nerve,  198 

—  of  tubercle  of  the  tibia,  446 
Traumatic  aneurysm,  192 

—  delirium,  125 
• —  dermoids,  87 

—  fever,  125 

—  gangrene,  41 

—  peritonitis,  395 
'Trephining,  346  ; 


Trephining  bone,  203 

—  in  general  paralysis.  474 

—  skull,  346 

—  spine,  367 
^rrichiasis,  495 
Trismus,  155 
Trusses,  640 
Tubercle,  44 

—  bacillus,  46 

—  of  bladder,  706 

—  causes  of,  46 

—  development  of,  45 

—  dissemination  of,  47 

—  in  bone,  217 

—  localization  of,  47 

—  miliary,  44 

—  of  the  tihiu,  transplantation 

of,  446 

—  secondary  changes  in,  46 

—  structure  of,  44 
, —    treatment  of,  48 

Tubercles,  mucous,  54 

Tuberculin,  48 

Tuberculosis,  44 

Tuberculous  ulcers,  36 

Tufnell's,  JollifFe,    diet    scale  in 

aneurysm,  273 
Tumor  albus,  257 
Tumours,  62 

—  of  bladder,  706 

—  of  bone,  223 

—  of  brain,  471 

- —    cartilaginous,  68,  224 

—  causes  of,  63 

—  classification  of,  65 

—  connective  tissue,  66 

—  development  of,  63 

■ —    dissemination  of,  65 

—  epithelial,  77 

—  fatty,  67 

—  fibrous,  66 

—  glandular,  77 

—  innocent,  65 

• —    of  jaw,  546,  549 

—  of  kidney,  624 

—  malignant,  65 

—  mucous,  69 

—  of  muscle,  257 

—  of  nerves,  315 

—  secondary  changes  in,  65 

—  of  tongue,  533 

—  varieties  of,  66 

—  villous,  70 
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Tumours,  warty,  70 
Turbinal  erection,  555 
Typhlectoiuy.  619 
Typhlitis,  610,  61G,  619 

Ulceration,  30 

—  causes  of,  31 

—  minute  changes  in,  30 

—  oedematoiis,  33 

—  of  bone,  208 

—  treatment  of,  31 
Ulcers,  32 

—  anal,  673 

—  callous,  35 
- —  chronic,  35 

—  dental,  494 

—  dyspeptic,  494 

—  eczematous,  35 

—  exuberant,  33 

—  fungous,  33 

—  gastric,  suture  of,  635 

—  gontj,  37 

—  healing,  32 

—  indolent,  35 

—  inflamed,  33 

—  inflammatory,  33 

—  irritable,  35 

—  oedematous,  35 

—  painful,  35 

—  perforating,  316 

—  phagedfenic,  34 

—  rodent,  524 

—  scoi'butic,  37 

—  simi)le,  32 

—  sloughing,  34 

—  strumous,  36 

—  syphilitic,  36 

—  tuberculous,  36 

—  varicose,  35 

—  varieties  of,  32 

—  weak,  33 

Ulna,  dislocation  of,  418 

—  fracture  of,  432 
Ulnar  artery,  ligature  of,  294 
Umbilical  hernia,  668 
Ungual  exostosis,  223 
Union  of  wounds,  91 

—  of  intestine,  383 

—  by  Senn's  plates,  391 
Unna's  dressing,  35 
Ununited  fracture,  165 

Upper  extremity,  dislocation  of,  409 
—    fractures  of,  422 


Upper  extremity,  injuries  of,  408 

—  jaw,  fi-acture  of,  350 
Uranoplasty,  539 
Ureter,  dilatation  of,  732 

—  rupture  of,  377 
Urethra,  calculus  in,  745 

—  dilatation  of,  736 

—  diseases  of,  727 

—  foreign  body  in,  405,  407 

—  inflammation  of,  727 

—  injuiy  of,  407 

—  rupture  of,  402 

—  stricture  of,  730 

—  tumours  of,  740 
Urethral  lithotomy,  721 

—  ulcers,  742 
Urethritis,  727 
Urethrometer,  733 
Urethrotome,  738,  739 
Urethrotomy,  external,  737 

—  internal,  738 
Uiic  acid  calculi,  701 

—  deposits,  698 
Urinary  abscess,  743 

—  calculus,  700 

—  deposits,  697 

—  hstula,  743 

—  organs,  diseases  of,  687 
Urine,  blood  in,  722 

—  extravasation  of,  744 

—  incontinence  of,  721 

—  retention  of,  747 

—  suppression  of.  694 
Utero-rectal  fistula,  778 
Utero- vesical  fistula,  778 
Uterus,  extirpation  of,  784 
Uveal  tract,  diseases  of,  501 
Uveitis,  503 

Uvula,  elongation  of,  537 
Uvulitis,  537 

Vagina,  cysts  of,  777 

—  diseases  of,  777 
— ■  fistula  of,  778 

—  foreign  bodies  in,  404 

—  inflammation  of,  777 

—  injuries  of,  404 

—  malformations  of,  778 

—  tumours  of,' 777 

—  wounds  of,  404 
Vaginal  lithotomy,  721 

—  hernia,  671 

—  hydrocele,  757 
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Vaginitis,  76-2 
Varicocele,  762 
Varicose  aneurysm,  193 

—  ulcer,  35,  303 

—  veins,  303 
Varix,  aneurysmal,  193 
Vascular  tumour  of  bone,  229 

—  —  ■ —    uretlira,  716 
Vault  of  skull,  fracture  of.  326 
Veins,  diseases  of,  299 

—  entrance  of  air  in,  195 

—  injuries  of,  194 

—  rupture  of,  194 

—  varicose,  303 

—  wounds  of,  194 
Vena  cav:i,  woiuids  of,  371 
Venereal  discasi',  51,  753 

—  sore,  753 
Venous  hfeniorrhage,  126 
Ventral  hernia,  671 

Ventricles,  ta})ping,  in  hydrocepha- 
lus, 474 
Verrucie,  316 

Vesico-intestinal  ti>tula,  706 
Vesico-vaginal  fistula,  777 
Vicious  union,  170 
Villous  growths,  70 

—  of  bladder,  682 

—  of  larynx,  577 

—  of  rectum,  682 

—  tumours,  70 

Viscera,  abdominal,  injury  of,  377 

—  protrusion  of,  380,  395 

—  rupture  of,  377 
A^itreous.  diseases  of,  511 
Volvulus,  607,  615,  618 
Vulva,  abscess  of,  775 

—  diseases  of,  776 

—  injuries  of,  404 

—  pruritus  of,  776 
Vulvitis,  775 


Wallerian  degeneration,  196 
Wardrop's  operation  for  aneurysm, 

277 
Warts,  316 

—  venereal,  316 
"VVarty  tumours, '70 
Wax  'in  ear,  480 


Weight  and  pulley,  456 
Wens,  67 

Wheelhouse's  operation,  741 

—  staff,  741 
White  swelling,  237 
Whitehead's  operation  for  removal 

of  tongue,  535 

—  —    for  piles,  679 
Whitlow,  258 

Wille's  method  of  wiring  fraguients, 
168 

Wire-twister,  539 
Wiring  the  patella,  460 

—  fragments  in  fracture,  168 
Witzel's  method  of  gastrostomy,  571 
Wound-diphtheria,  137 
Wounds,  antiseptics  in,  101 

—  closure  of,  99 

—  cleansing  of,  99 

—  constitutional  treatment  of, 

102 

—  contused,  103 

■ —    dissection,  104 

—  drainage  of,  97 

—  dressing  of,  101 

—  healing  of,  91 

—  incised,  103 

—  irrigation  of,  101 

—  lacerated,  103 

—  open,  91,  103 

—  poisoned,  104 

—  prevention    of  putrefaction 

in,  100 

—  punctured,  104 

—  repair  of,  91 

—  subcutaneous,  106 

—  treatment  of,  96,  102 

—  varieties  of,  103 
Wrist,  am])utation  of,  815 

—  dislocation  of,  420 

—  excision  of,  253 
Wryneck,  799 

X  RAYS  in  bone  lesions,  251 

V  LIGAMENT,  436 

Yearsley's  drum,  483 

ZoxuLAE,  cataract,  504 
Zoogloea  masses,  9 
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cian to  St.  Thomas's  Hospital.  With  21  Illustrations.  Fcap.  8vo, 
Is.  6d. 

Practical  Lessons  in  Elementary  Biology,  for 

Junior  Students.  By  Pkyton  T,  B.  Beale,  F.K.C.S.,  Lecturer  on 
Elementary  Biology  and  Demonstrator  in  Physiology  in  King's 
College,  London.    Crown  8vo,  3s.  6d. 

Medical  Jurisprudence :    its    Principles  and 

Practice.  By  Alfred  S.  Taylor,  M.D.,  F.Ii.C.P.,  F.K.S.  Fourth 
Edition,  by  Thomas  Stevenson,  M.D.,  F.R.C.P.,  Lecturer  on  Medical 
Jurisprudence  at  Guy's  Hospital.  2  vols.  8vo,  with  189  Engravings, 
31s.  6d. 

By  the  same  Authors. 

A  Manual  of  Medical  Jurisprudence.  Twelfth 

Edition.    Crown  8vo,  with  55  Engravings,  14s. 

The  Theory  and  Practice  of  Hygiene.    By  J. 

Lane  Notter,  M.D.,  Examiner  in  Hygiene  and  Public  Health  in  the 
University  of  Cambridge  and  in  the  Victoria  University,  Professor 
of  Hygiene  in  the  Army  Medical  School ;  and  K.  H.  Firth,  F.R.C.S., 
Assistant  Professor  of  "Hygiene  in  the  Army  Medical  School.  With 
numerous  Illustrations.  Royal  8vo,  24s. 


7,  GREAT  MARLBOROUGH  STREET. 

3 


J.  8f  A.  ChurchilVs  Recent  Works. 


Hygiene  and  Public  Health :   a  Treatise  by 

various  Authors.  Edited  by  Thomas  Stevenson,  M.D.,  F.R.C.P., 
Lecturer  on  Chemistry  and  Medical  Jurisprudence  at  Guy's  Hospital  ; 
Official  Analyst  to  the  Home  Office  ;  and  Shirley  F.  Murphy,  Medical 
Officer  of  Health  of  the  County  of  London,  In  3  vols.,  royal  8vo,  fully 
Illustrated.   Vol.  I.,  288. ;  Vol.  II.,  32s. ;  Vol.  III.,  20s. 

A  Manual  of  Practical  Hygiene.    By  the  late 

E.  A.  Parkes,  M.D.,  F.R.S.  Eighth  Edition,  by  J.  Lane  Notter, 
A.M.,  M.D.,  F.R.S. ,  Professor  of  Military  Hygiene  in  the  Army 
Medical  School.    8vo,  with  10  Plates  and  103  Engravings,  18s. 

A  Handbook  of  Hygiene  and  Sanitary  Science. 

By  Geo.  Wilson,  M.A.,  M.D.,  LL.D.,  D.P.H.  Camb.  Medical 
Officer  of  Health  for  Mid- Warwickshire.  Seventh  Edition.  Crown 
8vo,  with  Engravings,  12s.  6d. 

A  Simple  Method  of  Water  Analysis,  especially 

designed  for  the  use  of  Medical  Officers  of  Health.  By  John  C. 
Thresh,  M.D.Vic,  D.Sc.  Lond.,  D.P.H.  Camb.,  Medical  Officer  of 
Health  for  the  County  of  Essex.    Fcap.  8vo,  2s.  6d. 

Elements  of  Health  :  an  Introduction  to  the 

Study  of  Hygiene.  By  Louis  C.  Parkes,  M.D.,  D.P.H.  Lond., 
Medical  Officer  of  Health  for  Chelsea,  Lecturer  on  Public  Health  at 
St.  George's  Hospital.    Post  8vo,  with  27  Engravings,  3s.  6d. 

The  Prevention  of  Epidemics  and  the  Con- 
struction and  Management  of  Isolation  Hospitals.  By  Roger 
McNeill,  M.D.  Edin.,  D.P.H.  Camb.,  Medical  Officer  of  Health  for 
the  County  of  Argyll.   8vo,  with  several  Hospital  Plans,  10s.  6d. 

Hospitals  and  Asylums  of  the  World  :  their 

Origin,  History,  Construction,  Administration,  Management,  and 
Legislation.  By  Henry  C.  Burdett.  In  4  vols.,  super-royal  8vo,  and 
Portfolio.  Complete,  168s.  Vols.  I.  and  II.— Asylums,  90s.  Vols. 
III.  and  IV. — Hospitals,  with  Plans  and  Portfolio,  120s. 

Mental  Diseases:  Clinical  Lectures.    By  T.  S. 

Clouston,  M.D.,  F.R.C.P.  Edin.,  Lecturer  on  Mental  Diseases  in  the 
University  of  Edinburgh.  Fourth  Edition.  Cr.  8vo,  with  15  Plates,  14s. 

The  Insane  and  the  Law  :  a  Plain  Guide  for 

Medical  Men,  Solicitors,  and  Others  as  to  the  Detention  and  Treat- 
ment, Maintenance,  Responsibility,  and  Capacity  either  to  give 
evidence  or  make  a  will  of  Persons  Mentally  Afflicted.  With  Hints  to 
Medical  Witnesses  and  to  Cross-Examining  Counsel.  By  G.  PiiT- 
Lewis,  Q.C,  R.  Percy  Smith,  M.D.,  F.R.C.P.,  Resident  Physician, 
Bethlem  Hospital,  and  J.  A.  Hawke,  B.A.,  Barrister-at-Law.  8vo,  14s. 
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A  Dictionary  of  Psychological  Medicine,  giving 

the  Definition,  Etymology,  and  Synonyms  of  the  Terms  used  in 
Medical  Psychology ;  with  the  Symptoms,  Treatment,  and  Patho- 
logy of  Insanity ;  and  The  Law  of  Lunacy  in  Great  Britain  and 
Ireland.  Edited  by  D.  Hack  Tuke,  M.D.,  LL.D.,  assisted  by 
nearly  130  Contributors,  British,  Continental  and  American.  2  vols. 
1,500  pages,  royal  8vo,  Illustrated,  42s. 

Mental  Physiology,  especially  in  its  Relation 

to  Mental  Disorders.  By  Theo.  B.  Hyslop,  M.D.,  Assistant  Physician 
to  the  Bethlem  Koyal  Hospital,  Lecturer  on  Mental  Diseases  in 
St.  Mary's  Hospital  Medical  School.    8vo,  18s. 

Lunacy  Law  for  Medical  Men.    By  Charles 

Mercier,  M.B.  ,  Lecturer  on  Neurology  and  Insanity  to  the  West- 
minster Hospital  Medical  School,  and  to  the  Medical  School  for 
Women.    Crown  Svo,  os. 

The  Journal  of  Mental   Science.  Published 

Quarterly,  by  Authority  of  the  Medico-Psychological  Association, 
8vo,  5s. 

Mental  Affections  of  Childhood  and  Youth 

(Lettsomian  Lectures  for  1887,  etc.).  By  J.  Langdon-Down,  M.D., 
F.R.C.P.,  Consulting  Phj^sician  to  the  London  Hospital.    8vo,  6s. 

Manual  of  Midwifery,   including  all  that  is 

likely  to  be  required  by  Students  and  Practitioners.  By  Alfred  L. 
Galabin,  M.A.,  M.D.,  F.R.C.P.,  Obstetric  Physician  and  Lecturer 
on  Midwifery  and  Diseases  of  Women  to  Guy's  Hospital.  Fourth 
Edition.    Crown  8vo,  with  271  Engravings,  15s. 

The  Practice  of  Midwifery ;  a  Guide  for  Prac- 
titioners and  Students.  By  D.  Lloyd  Roberts,  M.D.,  F.R.C.P., 
Lecturer  on  Clinical  Midwifery  and  Diseases  of  Women  at  the  Owens 
College ;  Consulting  Obstetric  Physician  to  the  Manchester  Royal 
Infirmary.  Fourth  Edition.  Fcap.  8vo,  with  Coloured  Plates  and 
Wood  (226)  Engravings,  lOs.  6d. 

A  Short  Practice  of  Midwifery,  embodying  the 

Treatment  adopted  in  the  Rotunda  Hospital,  Dublin.  By  Henry 
Jellett,  M.D.,  Assistant  Master,  Rotunda  Hospital.  With  40  Illus- 
trations.  Crown  8vo. 

Obstetric  Aphorisms :  for  the  Use  of  Students 

commencing  Midwifery  Practice.  By  Joseph  G.  Swayne,  M.D., 
Lecturer  on  Midwifery  in  the  Bristol  Medical  School.  Tenth  Edition. 
Fcap.  8vo,  with  20  Engravings.   3s.  6d. 
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Lectures  on  Obstetric  Operations:  including 

the  Treatment  of  Haemorrhage,  and  forming  a  Guide  to  the  Manage- 
ment of  Difficult  Labour.  By  Egbert  Barnes,  M.D.,  F.R.C.P. 
Consulting  Obstetric  Physician  to  St.  George's  Hospital.  Fourth 
Edition.    8vo,  with  121  Engravings,  12s.  6d. 

By  the  same  Author. 

A  Clinical  History  of  Medical  and  Surgical 

Diseases  of  Women.    Second  Edition.   8vo,  with  181  Engravings,  28s. 

Gynaecological     Operations    (Handbook  of). 

By  Alban  H.  G.  Doran,  F.R.C.S.,  Surgeon  to  the  Samaritan  Hospital. 
8vo,  with  167  Engravings,  15s. 

Diseases  of  Women.  (Student's  Guide  Series.) 

By  Alfred  L.  Galabin,  M.A.,  M.D.,  F.R.C.P.,  Obstetric  Phy- 
sician to,  and  Lecturer  on  Midwifery  and  Diseases  of  Women  at, 
Guy's  Hospital.  Fifth  Edition.  Fcap.  8vo,  with  142  Engravings,  8s.  6d. 

Manual  of  the  Diseases  peculiar  to  Women. 

By  James  Oliver,  M.D.,  F.R.S.E..   M.R.C.P.,   Physician  to  the 
Hospital  for  Diseases  of  Women,  London.    Fcap.  8vo,  3s.  6d. 
By  the  same  Author. 

Abdominal  Tumours  and  Abdominal  Dropsy 

in  Women.    Crown  8vo,  7s.  6d. 

A    Practical    Treatise    on    the    Diseases  of 

Women.  By  T.  Gaillard  Thomas,  M.D.  Sixth  Edition,  by  Paul 
F.  MuNDi,  M.D.,  Professor  of  Gynaecology  at  the  New  York 
Polyclinic  and  at  Dartmouth  College.  Roy.  8vo,  with  347  Engrav- 
ings, 258. 

Notes  on  Diseases  of  Women  :  specially  de- 
signed to  assist  the  Student  in  preparing  for  Examination.  By 
James  J.  Reynolds,  L.R.C.P.,  M.R.C.S.  Fourth  Edition,  Fcap. 
8vo,  3s.  6d. 

Sterility.    By  Robert  Bell,  M.D.,  F.F.P.  &  S.  Glasg., 

Senior  Physician  to  the  Glasgow  Hospital  for  Diseases  peculiar  to 
Women.    8vo,  5s. 

A  First  Series  of  Fifty-four  Consecutive  Ovario- 

t  mies,  with  Fifty-three  Recoveries.  By  A.  C.  Butler-Smythe, 
F.R.C.P.  Edin.,  Surgeon  to  the  Samaritan  Free  Hospital,  Senior 
Surgeon  to  the  Grosvenor  Hospital  for  Women  and  Children.  8vo, 
6s.  6d. 

Notes  on  Gynaecological  Nursing.    By  John 

Bexjamin  Hellier,  M.D.,  M.R.C.S.  Lecturer  on  the  Diseases  of 
Women  and  Children  in  the  Yorkshire  College,  and  Surgeon  to  the 
Hospital  for  Women,  etc.,  Leeds.   Crown  8vo,  Is.  6d. 
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A  Manual  for  Hospital  Nurses  and  others  en- 
gaged in  Attending  on  the  Sick,  with  a  Glossary.  By  Edward  J. 
D0MVII.LE,  Surgeon  to  the  Devon  and  Exeter  Hospital.  Eighth 
Edition.    Crown  8vo,  2s.  6d. 

A  Manual  of  Nursing,  Medical  and  Surgical. 

By  Charles  J.  Cullingworth,  M.D.,  F.R.C.P.,  Obstetric  Physician 
to  St.  Thomas's  Hospital.  Third  Edition.  Fcap.  8vo,  with  Engrav- 
ings, 2s.  6d. 

By  the  same  Author. 

A    Short     Manual     for     Monthly  Nurses. 

Ke\'ised  by  M.  A.  Atkinson.    Fourth  Edition.    Fcap.  8vo,  Is.  6d. 

Lectures  on  Medicine  to  Nurses.    By  Herbert 

E.  Cuff,  M.D.,  F.R  C.S.,  Assistant  Medical  Officer,  South  Western 
Fever  Hospital,  London.    With  25  Illustrations.    Crown  8vo,  3s.  6d. 

Antiseptic  Principles  for  Nurses.    By  C.  E. 

Richmond,  F.R.C.S.   Crown  8vo,  Is. 

A  Practical  Treatise  on  Disease  in  Children. 

By  Eustace  Smith,  M.D.,  F.R. CP.,  Physician  to  the  King  of  the 
Belgians,  and  to  the  East  London  Hospital  for  Children,  etc.  Second 
Edition.   8vo,  22s. 

By  the  same  Author. 

Clinical    Studies    of    Disease     in  Children. 

Second  Edition.    Post  8vo,  7s.  6d. 

Also. 

The    Wasting     Diseases     of    Infants  and 

Children.    Fifth  Edition    Post  8vo,  8s.  6d. 

The  Diseases  of  Children.   (Student's  Guide 

Series.)  By  Jas.  F.  Goodhart,  M.D.,  F.R. CP.,  Physician  to  Guy's 
Hospital.    Fifth  Edition.    Fcap.  8vo,  10s.  6d. 

Manual  of  Diseases  of  Children,  for  Prac- 
titioners and  Students.  By  W.  H.  Day,  M.D.,  Physician  to  the 
Samaritan  Hospital.    Second  Edition.   Crown  8vo,  12s.  6d. 

A  Practical  Manual  of  the  Diseases  of  Chil- 
dren.  By  Edward  Ellis,  M.D.   Fifth  Edition,   Crown  8vo,  10s. 

On  the  Natural  and  Artificial  Methods  of  Feed- 
ing Infants  and  Young  Children.  By  Edmund  Cautley,  M.D., 
Physician  to  the  Belgrave  Hospital  for  Children.    Crown  8vo,  7s.  6d. ' 

Materia    Medica,    Pharmacy,  Pharmacology, 

and  Therapeutics.  By  W.  Hale  White,  M.D.,  F.R. CP.,  Physician 
to,  and  Lecturer  on  Materia  Medica  and  Therapeutics  at,  Guy's 
Hospital.   Second  Edition.   Fcap.  Svo,  7s.  6d. 
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Materia  Medica  and  Therapeutics.   By  Charles 

D.  F.  Phillips,  M.D.,  LL.D.,  F.R.S.  Edin. 

Vegetable  Kingdom — Organic  Componnda — Animal  Kingdom.  8vo,  5s. 
Inorganic  Substances.    Second  Edition.    8vo,  21s. 

Galenic  Pharmacy :  a  Practical  Handbook  to 

the  Processes  of  the  British  Pharmacopoeia.  By  R.  A  Oripps,  M.P.S. 
8vo,  with  7(5  Engravings,  8s.  (id. 

The  Galenical   Preparations   of  the  British 

Pharmacopoeia;  a  Handbook  for  Medical  and  Pharmaceutical  Students. 
By  C.  O.  Hawthorne,  M.B.,  CM.,  Lecturer  on  Materia  Medica  and 
Therapeutics,  Queen  Margaret's  College,  University  of  Glasgow.  8vo, 
4s.  6d. 

Practical  Pharmacy.    By  Barnard  S.  Proctor, 

formerly  Lecturer  on  Pharmacy  at  the  College  of  Medicine,  New- 
castle-on-Tyne.  Third  Edition.  8vo,  with  44  Wood  Engravings  and 
.'^2  Lithograph  Fac-Siniile  Prescriptions,  14s. 

Selecta    e   Prescriptis  :    containing    Lists  of 

Terms,  Phrases,  Contractions  and  Abbreviations  used  in  Prescrip- 
tions, with  Explanatory  Notes,  etc.  Also,  a  Series  of  Abbreviated 
Prescriptions  and  Key  to  the  same,  with  Translations.  By  Jona- 
than Pp;reira,  M.D.,  F.R.S.  Eighteenth  Edition,  by  Joseph  Ince, 
F.C.S.,  F.L.S.    24mo,  hs. 

Pocket  Formulary  and  Synopsis  of  the  British 

and  Foreign  Pharmacopoeias.  By  Henry  Beasley.  Eleventh 
Edition.    18mo,  6s.  6d. 

By  the  same  Author. 

Druggist's  General  Receipt-Book.  Tenth  Edition. 

18mo,  6s.  6d. 

Also. 

Book  of  Prescriptions  :  containing  upwards  of 

3,000  Prescriptions  collected  from  the  Practice  of  the  most  eminent 
Phj^sicians  and  Surgeons,  English  and  Foreign.  Seventh  Edition, 
18mo,  6s.  6d. 

A  Companion  to  the  British  Pharmacopoeia. 

By  Peter  Squire,  Revised  by  his  Sons,  P.  W.  and  A.  H.  Squire. 
Sixteenth  Edition.   8vo,  12s.  6d. 

By  the  same  Authors. 

The  Pharmacopoeias  of  the  London  Hospitals, 

arranged  in  Groups  for  Easy  Reference  and  Comparison.  Sixth 
Edition.    18mo,  6s. 
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Royle's    Manual    of    Materia    Medica  and 

Therapeutics.  Sixth  Edition,  including  additions  and  alterations 
in  the  B.P.  1885,  By  John  Harley,  M.D.,  Physician  to  St.  Thomas's 
Hospital.    Crown  8vo,  with  139  Engravings,  15s. 

Southall's  Organic  Materia  Medica,  being  a 

Handbook  treating  of  some  of  the  more  important  of  the  Animal  and 
Vegetable  Drugs  made  use  of  in  Medicine,  including  the  whole  of 
those  contained  in  the  British  Pharmacopoeia.  Fifth  and  Enlarged 
Edition,  by  John  Barclay,  B.Sc.Lond.,  some  time  Lecturer  on 
Materia  Medica  and  Pharmacy  in  Mason  College,  Birmingham. 
8vo,  6s. 

Recent    Materia    Medica.     Notes    on  their 

Origin  and  Therapeutics.   By  F,  Harwood  Lescher,  F.C.S.  Pereira 
Medallist.    Fourth  Edition.    8vo,  2s.  6d. 
Year-Book  of  Pharmacy:  containing  the  Trans- 
actions of  the  British  Pharmaceutical  Conference.  Annually.  8vo,  10s. 

Manual  of  Botany,  in  two  Vols.,  crown  8vo. 

By  J.  Reynolds  Green,  Sc.D.,  M.A.,  F.R.S.,  Professor  of  Botany  to 
the  Pharmaceutical  Society. 

Vol.  I. :  Anatomy  and  Morphology,  with  778  Engravings.  7s.  6d. 
Vol.  II.  :  Classification  and  Physiology,  with  415  Engravings,  10s. 

The  Student's  Guide  to  Systematic  Botany, 

including  the  Classification  of  Plants  and  Descriptive  Botany.  By 
Robert  Bentley,  late  Emeritus  Professor  of  Botany  in  King's 
College  and  to  the  Pharmaceutical  Society.  Fcap.  8vo,  with  350 
Engravings,  3s.  6d. 

Medicinal    Plants :   being   Descriptions  with 

original  figures,  of  the  Principal  Plants  employed  in  Medicine,  and 
an  account  of  their  Properties  and  Uses.  By  Prof.  Bentley  and  Dr. 
H.  Trimen,  F.R.S.  In  4  vols.,  large  8vo,  with  306  Coloured  Plates, 
bound  in  Half  Morocco,  Gilt  Edges,  £11  lis. 

Practical     Therapeutics :     a    Manual.  By 

Edward   J.  Waring,  C.I.E.,  M.D.,  F.R.C.P.,  and   Dudley  W. 
Buxton,  M.D.,  B.S.  Lond.    Fourth  Edition.    Crown  8vo,  14s. 
By  the  same  Author. 

Bazaar  Medicines    of   India,   and  Common 

Medical  Plants.  With  Full  Index  of  Diseases,  indicating  their  Treat- 
ment by  these  and  other  Agents  procurable  throughout  India,  etc. 
Fourth  Edition.    Fcap.  8vo,  5s. 
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Climate  and  Fevers  of  India,  with  a  Series 

of   Cases   (Croonian   Lectures,    1882).    By   Sir   Joseph  Fayrer, 
K.C.S.I.,  M.D.   8vo,  with  17  Temperature  Charts,  12s. 
By  the  same  Author. 

The   Natural   History   and  Epidemiology  of 

Cholera  :  being  the  Annual  Oration  of  the  Medical  Society  of  London, 
1888     8vo,  3s.  6d. 

A  Manual  of  Family  Medicine  and  Hygiene 

for  India.  Published  under  the  Authority  of  the  Government  of 
India.  By  Sir  William  J.  Moore,  K.C.I.B.,  M.D.,  late  Surgeon- 
General  with  the  Government  of  Bombay.  Sixth  Edition.  Post  8vo, 
with  71  Engravings,  12s. 

By  the  same  Author. 

A  Manual  of  the  Diseases  of  India  :  with  a 

Compendium  of  Diseases  generally.  Second  Edition.  Post  8vo, 
10^-  Also. 

The  Constitutional  Requirements  for  Tropical 

Climates,  etc.    Crown  8vo,  4s. 

The  Prevention  of  Disease  in  Tropical  and 

Sub-Tropical  Campaigns.  (Parkes  Memorial  Prize  for  1886.)  By 
Andrew  Duncan,  M.D.,  B.S.  Lond.,  F.R.C.S.,  Surgeon,  Bengal 
Army.    8vo,  12s.  6d, 

A  Commentary  on  the  Diseases  of  India.  By 

Norman  Chevers,  C.I.E.,  M.D.,  F.R.C.S.,  Deputy  Surgeon-General 
H.M.  Indian  Army.    8vo,  24s. 

Hooper's  Physicians'  Vade-Mecum  :  a  Manual 

of  the  Principles  and  Practice  of  Physic.  Tenth  Edition.  By  W.  A. 
Guy,  F.R.C.P.,  F.R.S.,  and  J.  Harley,  M.D.,  F.R.C.P.  With  118 
Engravings.    Fcap.  8vo,  12s.  6d. 

The    Principles    and    Practice  of  Medicine. 

(Text-book.)  By  the  late  C.  Hilton  Fagge,  M.D.,  and  P.  H. 
Pye-SxMITH,  M.D.,  F.R.S.,  F.R.C.P.,  Physician  to,  and  Lecturer  on 
Medicine  at,  Guy's  Hospital.  Third  Edition.  2  vols.  8vo,  cloth,  40s. ; 
Half  Leather,  46s. 

Manual   of   the    Practice  of  Medicine.  By 

Frederick  Taylor,  M.D.,  F.R.C.P.,  Physician  to,  and  Lecturer 
on  Medicine  at.  Guy's  Hospital.  Fourth  Edition.  Cr.  8vo,  with 
Engravings,  15s. 
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A    Dictionary    of   Practical    Medicine.  By 

various  writers.  Edited  by  Jas.  Kingston  Fowler,  M.A.,  M.D. 
F.R.C.P.,  Physician  to  Middlesex  Hospital  and  the  Hospital  for  Con- 
sumption.   8vo,  cloth,  21s. ;  half  calf,  25s. 

The  Practice  of  Medicine.    (Student's  Guide 

Series.)  By  M.  Charteris,  M.D.,  Professor  of  Therapeutics  and 
Materia  Medica  in  the  University  of  Glasgow.  Seventh  Edition. 
Pcap.  8vo,  with  Engravings  on  Copper  and  Wood,  10s. 

A  Text-Book  of  Bacteriology  for  Students  and 

Practitioners  of  Medicine.  By  G.  M.  Sternberg,  M.D.,  Surgeon- 
General,  U.S.  Army.  With  9  Plates  and  200  Figures  in  the  Text. 
8vo,  24s. 

How  to   Examine    the    Chest :    a  Practical 

Guide  for  the  use  of  Students.  By  Samuel  West,  M.D.,  F.R.C.P. 
Assistant  Physician  to  St.  Bartholomew's  Hospital.  Second  Edition. 
With  Engravings.    Fcap.  Bvo,  5s. 

An  Atlas  of  the  Pathological  Anatomy  of  the 

Lungs.  By  the  late  Wilson  Fox,  M.D.,  F.R.S.,  F.R.C.P., 
Physician  to  H.M.  the  Queen.  With  45  Plates  (mostly  Coloured)  and 
Engravings.   4to,  half-bound  in  Calf,  70s. 

By  the  same  Author. 

A  Treatise  on  Diseases  of  the  Lungs  and 

Pleura.  Edited  by  Sidney  Coupland,  M.D.,  F.R.C.P.,  Physician  to 
Middlesex  Hospital.  Roy.  Bvo,  with  Engravings  ;  also  Portrait  and 
Memoir  of  the  Author,  36s. 

The  Student's  Guide  to  Diseases  of  the  Chest. 

By  Vincent  D.  Harris,  M.D.  Lond.,  F.R.C.P.,  Physician  to  the  City 
of  London  Hospital  for  Diseases  of  the  Chest,  Victoria  Park.  Fcap. 
Bvo,  with  55  Illustrations  (some  Coloured),  7s.  6d. 

The   Schott   Methods   of  the   Treatment  of 

Chronic  Diseases  of  the  Heart,  ^^•ith  an  account  of  the  Nauheira  Baths, 
and  of  the  Therapeutic  Exercises.  By  W.  Bezly  Thorne,  M.D., 
M.R.C.P.    Second  Edition.    Bvo,  with  Illustrations,  5s. 

Guy's  Hospital  Reports.    By  the  Medical  and 

Surgical  Staff.   Vol.  XXXVII.   Third  Series.   Bvo,  10s.  6d. 

St.  Thomas's  Hospital  Reports.  By  the  Medical 

and  Surgical  Staff.   Vol.  XXIV.   New  Series.   Bvo,  Bs.  6d. 

Westminster  Hospital  Reports.  By  the  Medical 

and  Surgical  Staff.   Vol.  X.   Bvo,  6s. 
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Medical  Diagnosis.    (Student's  Guide  Series.) 

By  Samuel  Fenwick,  M.D.,  F.li.C.P.,  Physician  to  the  London 
Hospital.    Seventh  Edition.    Foap.  8vo,  with  117  Engravings,  7s. 

By  the  same  Author. 

Outlines  of  Medical  Treatment.    Fourth  Edition. 

Crown  8vo,  with  35  Engravings,  10s. 

Abo. 

Clinical  Lectures  on  some  Obscure  Diseases 

of  the  Abdomen.  Dehvered  at  the  London  Hospital.  8vo,  with 
Engravings,  7s.  6d, 

Al&o. 

The  Saliva  as  a  Test  for  Functional  Diseases 

of  the  Liver.    Crown  8vo,  2s. 

The  Microscope  in  Medicine.    By  Lionel  S. 

Beale,  M.B.,  F.K.S.,  Consulting  Physician  to  King's  College  Hos- 
pital.   Fourth  Edition.    8vo,  with  86  plat«s,  21s. 

By  the  same  Author. 

The  Liver.   With  24  Plates  (85  Figures).    8vo,  5s. 

Also. 

On  Slight  Ailments  :  and  on  Treating  Disease. 

Fourth  Edition.    8vo,  ^s. 

Myxoedema  and  the  Thyroid  Gland.    By  John 

D,  G1MI.ETTE,  M.E.C.S.,  L.K.C.P.    Crown  8vo,  ns. 

The  Physiology  of  the  Carbohydrates  ;  their 

Application  as  Food  and  Kelation  to  Diabetes.  By  F.  W.  Pavy,  M.D., 
LL.D.,  F.R.S.,  F.R.C.P.,  Consvdting  Physician  to  Guy's  Hospital. 
Royal  8vo,  with  Plates  and  Engravings,  10s.  6d. 

Medical   Lectures   and   Essays.     By  Sir  G. 

Johnson,  M.D.,  F.R.C.P.,  F.R.S.,  Consulting  Physician  to  King's 
College  Hospital.    8vo,  with  46  Engravings,  25s. 

By  the  same  Author. 

An  Essay  on  Asphyxia  (Apnoea).    8vo,  3s. 

Also 

History    of   the    Cholera  Controversy,  with 

Directions  for  the  Treatment  of  the  Disease.    8vo,  3s. 

Also 

The   Pathology  of  the  Contracted  Granular 

Kidney  and  the  Associated  Cardio-Arterial  Changes.  With  29  Illustra- 
tions.   8vo,  4s. 
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Uric  Acid  as  a  Factor  in   the  Causation  of 

Disease,  By  Alexander  Haig,  M.D.,  P.E.C.P.  Physician  to  the 
Metropolitan  Hospital  and  the  Eoyal  Hospital  for  Children  and 
Women,    Third  Edition,    8vo,  with  54  Illustrations,  12s,  6d, 

Bronchial  Asthma  :  its  Pathology  and  Treat- 
ment, By  J.  B.  Berkart,  M.D.,  late  Phj^sician  to  the  City  of 
London  Hospital  for  Diseases  of  the  Chest,  Second  Edition,  with  7 
Plates  (35  Figures),   8vo,  10s.  6d, 

Treatment  of  Some  of  the  Forms  of  Valvular 

Disease  of  the  Heart.  By  A,  E.  Sansom,  M.D.,  F.R.C.P.,  Physician 
to  the  London  Hospital.  Second  Edition.  Fcap.  8vo,  with  26  Engrav- 
ings, 4s.  6d. 

Medical  Ophthalmoscopy:  a  Manual  and  Atlas. 

By  W.  R.  GowERS,  M.D.,  F.R.C.P.,  F.R.S.,  Physician  to  the  National 
Hospital  for  the  Paralyzed  and  Epileptic.  Third  Edition.  Edited 
with  the  assistance  of  Marcus  Gunn,  M.B.,  F.R.C.S.,  Surgeon  to 
the  Royal  London  Ophthalmic  Hospital.  With  Coloured  Plates  and 
Woodcuts,    Bvo,  16s, 

By  the  same  Author. 

A  Manual  of  Diseases  of  the  Nervous  System. 
YoL.  I. — Diseases  of  the  Nerves  and  Spinal 

Cord,    Second  Edition,    Roy.  Bvo,  with  179  Engravings,  los. 

Vol.  II. — Diseases  of  the  Brain  and  Cranial 

Nerves  :  General  and  Functional  Disf;ases  of  the  Nervous  System, 
Second  Edition,    Roy.  Bvo,  with  1B2  Engravings,  20s, 
Also. 

Clinical  Lectures  on  Diseases  of  the  Nervous 

System,    Bvo  7s.  6d, 

Also. 

Diagnosis  of  Diseases  of  the  Brain.  Second 

Edition,    Bvo,  with  Engravings,  7s,  6d. 

Also. 

Syphilis  and  the  Nervous  System:   being  a 

Revised  Reprint  of  the  Lettsomian  Lectures  for  1890.  Delivered  before 
the  Medical  Society  of  London,    Bvo,  4s, 

The  Nervous  System,  Diseases  of    By  J.  A. 

Ormerod,  M.D.,  F.R.C.P,,  Physician  to  the  National  Hospital  for  the 
Paralysed  and  Epileptic,    With  66  Illustrations,   Fcap,  Bvo,  Bs.  6d. 
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Diseases  of  the  Nervous  System.  Lectures 

delivered  at  Guy's  Hospital.  By  Samuel  Wilks,  M.D,,  F.K.S. 
Second  Edition.    8vo,  18s. 

Handbook   of  the  Diseases  of  the  Nervous 

System.  By  James  Ross,  M.D.,  F.R.C.P.,  late  Professor  of  Medicine 
in  the  Victoria  University,  and  Physician  to  the  Royal  Infirmary, 
Manchester.    Roy.  8vo,  with  184  Engravings,  18s. 

By  the  same  Author. 

Aphasia  :  being  a  Contribution  to  the  Subject 

of  the  Dissolution  of  Speech  from  Cerebral  Disease.  8vo,  with  En- 
gravings, 4s.  6d. 

Stammering  :    its    Causes,    Treatment,  and 

Cure.   By  A.  G.  BERjfARD,  M.R.C.S.,  L.R.C.P.    Crown  8vo,  2s. 

Secondary  Degenerations  of  the  Spinal  Cord 

(Gulstonian  Lectures,  1889).  By  Howard  H.  Tooth,  M.D.,  F.R.C.P., 
Assistant  Physician  to  the  National  Hospital  for  the  Paralysed  and 
Epileptic.    With  Plates  and  Engravings.     8vo,  3s.  6d. 

Diseases  of  the  Nervous   System.  Clinical 

Lectures.  By  Thomas  Buzzard,  M.D.,  F.R.C.P.,  Physician  to  the 
National  Hospital  for  the  Paralysed  and  Epileptic.  With  Engravings. 
8vo,  1.5s. 

By  the  same  Author. 

Some   Forms  of  Paralysis   from  Peripheral 

Neuritis  ;  of  Gouty,  Alcoholic,  Diphtheritic,  and  other  origin.  CrowH 
8vo,  5s. 

Also. 

On  the    Simulation  of  Hysteria  by  Organic 

Disease  of  the  Nervous  Sj^stem.    Crown  8vo,  4s.  6d. 

Gout  in  its  Clinical  Aspects.    By  J.  Mortimer 

Granville,  M.D.   Crown  8vo,  6s. 

Diseases   of  the   Liver :    with   and  without 

Jaundice.  By  George  Harley,  M.D.,  F.R.C.P.,  F.R.S.  8vo,  with  2 
Plates  and  36  Engravings,  21s. 

Rheumatic  Diseases  (Differentiation  in).  By 

Hugh  Lane,  Surgeon  to  the  Royal  Mineral  Water  Hospital,  Bath, 
and  Hon.  Medical  Officer  to  the  Royal  United  Hospital,  Bath.  Second 
Edition,  much  Enlarged,  with  8  Plates.    Crown  8vo,  3s.  6d. 
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Diseases  of  the  Abdomen,  comprising  those 

of  the  Stomach  and  other  parts  of  the  Alimentary  Canal,  (Esophagus, 
Csecum,  Intestines,  and  Peritoneum.  By  S.  O.  Habershon,  M.D., 
F.R.C.P.    Fourth  Edition.   8vo,  with  5  Plates,  21s. 

On  Gallstones,   or  Cholelithiasis.     By  E.  M. 

Brockbank,  M.D.  Viet.,  M.li  CP.  Loud.,  late  Ilesident  Medical 
Officer  at  the  Manchester  Royal  Infirmary  and  the  Birmingham 
General  Hospital.    Crown  8vo,  7s. 

On  the  Relief  of  Excessive  and  Dangerous 

Tympanites  by  puncturing  the  Abdomen.  By  John  W.  Ogle,  M.D., 
Consulting  Physician  to  St.  George's  Hospital.    8vo,  5s.  6d. 

Headaches  :  their  Nature,  Causes,  and  Treat- 
ment. By  W.  H.  Day,  M.D.,  Physician  to  the  Samaritan  Hospital. 
Fourth  Edition.    Crown  8vo,  with  Engravings,  7s.  6d. 

Health  Resorts  at   Home   and  Abroad.  By 

M.  Charteris,  M.D.,  Professor  of  Therapeutics  and  Materia  Medica 
in  Glasgow  University,  Second  Edition.  Crown  8vo,  with  Map, 
5s.  6d, 

The    Mineral    Waters   of   France,    and  its 

Wintering  Stations  (Medical  Guide  to).  With  a  Special  Map.  By  A. 
ViNTRAS,  M.D.,  Physician  to  the  French  Embassy,  and  to  the  French 
Hospital,  London.    Second  Edition.    Crown  8vo,  8s. 

Health  Resorts  of  the  Canary  Islands  in  their 

Climatological  and  Medical  Aspects.  By  J.  Cleasby  Taylor,  M.D., 
M.R.C.S.   8vo,  3s.  6d. 

Surgery ;  its  Theory  and  Practice.   By  William 

J.  Walsham,  F.R.C.S.,  Senior  Assistant  Surgeon  to,  and  Lecturer 
on  Anatomy  at,  St.  Bartholomew  s  Hospital.  Fifth  Edition  Crown 
8vo,  with  380  Engravings,  12s.  6d. 

Surgical    Emergencies  :    together    with  the 

Emergencies  attendant  on  Parturition  and  the  Treatment  of  Poison- 
ing. By  Paul  Swain,  F.R.C.S.,  Surgeon  to  the  South  Devon 
and  Bast  Cornwall  Hospital.  Fifth  Edition.  Crown  8vo,  with  149 
Engravings,  (5s. 

Illustrated  Ambulance  Lectures  :  (to  which  is 

added  a  Nursing  Lecture)  in  accordance  with  the  Regulations  of  the 
St.  John's  Ambulance  Association  for  Male  and  Female  Classes.  By 
John  M.  H.  Martin,  M.D.,  F.R.C.S.,  Hon.  Surgeon  to  the  Blackburn 
Infirmary.    Fourth  Edition.    Crown  8vo,  with  60  Engravings,  2s. 
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Operations  on  the  Brain  (a  Guide  to).  By 

Alec  Fraser,  Professor  of  Anatomy,  Royal  College  of  Surgeons 
in  Ireland.  Illustrated  by  42  life-size  Plates  in  Autotype,  and  2 
Woodcuts  in  the  text.    Folio,  63s. 

Abdominal  Surgery.    By  J.  Greig  Smith,  M.A., 

F.ll.S.E.,  Surgeon  to  the  Bristol  Royal  Infirmary,  Professor  of 
Surgery,  University  College,  Bristol.  Fifth  Edition.  2  vols.,  8vo, 
with  221  Engravings,  36s. 

The   Physiology   of   Death   from  Traumatic 

Fever;  a  Study  in  Abdominal  Surgery.  By  John  D.  Malcolm, 
M.B.,  CM.,  F.R.C.S.E.,  Surgeon  to  the  Samaritan  Free  Hospital. 
8vo,  3s.  6d. 

The  Surgery  of  the  Alimentary  Canal.  By 

Ali  Ri:i)  Ernest  Maylahd,  M.B.  Loud,  and  B.S.,  Surgeon  to  the 
Victoria  Infirmary,  Glasgow.  With  27  Svvantype  Plates  and  89 
Figiues  in  tlie  Text,  8vo,  2os. 

Surgery.    By  C.  W.  Mansell  Moullin,  M.A., 

M.D.  Oxon.,  F.Il.C.S.,  Surgeon  and  Le^ctui'er  on  Physiology  to  the 
London  Hospital.    Large  8vo,  with  497  Engravings,  34s. 

A  Course  of  Operative  Surgery.      By  Chris- 

TOPHER  Heath,  Surgeon  to  University  College  Hospital.  Second 
Edition.  With  20  Coloured  Plates  (180  figures)  from  Nature,  by 
M.  LjfevElLL^,  and  several  Woodcuts.    Large  8vo,  306. 

By  the  same  Author. 

The  Student's  Guide   to  Surgical  Diagnosis. 

Second  Edition.    Fcap.  8vo,  6s.  6d. 

Also. 

Manual  of  Minor  Surgery  and  Bandaging.  For 

the  use  of  House-Surgeons,  Dressers,  and  Junior  Practitioners.  Tenth 
Edition.    Fcap.  8vo,  with  158  Engravings,  6s. 

Also. 

Injuries   and  Diseases  of  the  Jaws.  Fourth 

Edition.   Edited  by  Henry  Percy  Dean,  M.S.,  F.R.C.S.,  Assistant 
Surgeon  to  the  London  Hospital.    8vo,  with  187  Wood  Engravings,  14s. 
Also. 

Lectures  on  Certain   Diseases  of  the  Jaws. 

Delivered  at  the  R.C.S.,  England,  1887.  8vo,  with  64  Engravings, 
2s.  6d.  Also. 

Clinical  Lectures  on  Surgical  Subjects.  De- 
livered in  University  College  Hospital.  Second  Edition,  enlarged. 
Fcap.  8vo,  with  27  Engravings,  6s. 
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The   Practice   of    Surgery  :    a   Manual.  By 

Thomas  Bryant,  Consulting  Surgeon  to  Guy's  Hospital.  Fourth 
Edition.  2  vols,  crown  8vo,  with  750  Engravings  (many  being 
Coloured),  and  including  6  chromo  plates,  32s. 

The   Surgeon's  Vade-Mecum  :  a  Manual  of 

Modern  Surgery.  By  R.  Druitt,  F.R.C.S.  Twelfth  Edition.  By 
Stanley  Boyd,  M.B.,  F.H.C.S.,  Assistant  Surgeon  and  Pathologist 
to  Charing  Cross  Hospital.    Crown  8vo,  with  373  Engravings,  16s. 

The  Operations  of  Surgery  :  intended  for  use 

on  the  Dead  and  Living  Subject  alike.  By  W.  H.  A.  Jacobson, 
M.A.,  M.B.,  M.Ch.  Oxon.,  F.R.C.S.,  Assistant  Surgeon  to,  and 
Lecturer  on  Anatomy  at,  Guy's  Hospital.  Third  Edition.  8vo,  with 
401  Illustrations,  31s. 

Diseases   of  Bones  and  Joints.    By  Charles 

Macnamara,  F.R.C.S.,  Surgeon  to,  and  Lecturer  on  Surgery  at,  the 
Westminster  Hospital.   8vo,  with  Plates  and  Engravings,  12s. 

On  Anchylosis.     By  Bernard  E.  Brodhurst, 

F.R.C.S.,  Surgeon  to  the  Royal  Orthopsedic  Hospital.  Fourth 
Edition.    8vo,  with  Engravings,  5s. 

By  the  same  Author. 

Curvatures  and  Disease  of  the  Spine.  Fourth 

Edition.    8vo,  with  Engravings,  7s.  6d. 

Also. 

Talipes   Equino- Varus    or   Club -Foot.  8vo, 

with  Engravings,  3s.  6d. 

Also. 

Observations  on  Congenital  Dislocation  of  the 

Hip.    Third  Edition.    Svo,  2s.  6d. 

Surgical    Pathology  and    Morbid  Anatomy. 

By  Anthony  A.  Bowlby,  F.R.C.S.,  Assistant  Surgeon  to  St. 
Bartholomew's  Hospital.  Third  Edition.  Crown  Svo,  with  183 
Engravings,  10s.  6d. 

By  the  same  Author. 

Injuries  and  Diseases  of  Nerves,  and  their 

Surgical  Treatment.    8vo,  with  20  Plates,  14s. 
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The  Human  Foot :   its  Form  and  Structure, 

Functions  and  Clothing.  By  Thomas  S.  Ellis,  Consulting  Surgeon 
to  the  Grloucjester  Infirmary,  With  7  Plates  and  Engravings  (50 
Figures).   8vo,  7s.  6d. 

Deformities   of  the   Fingers   and  Toes.  By 

William  Anderson,  F.R.C.S.,  Surgeon  to  St.  Thomas's  Hospital. 
8vo,  with  2-1  engravings,  6s. 

Short  Manual  of  Orthopaedy.     By  Heather 

Bigg,  F.R. C.S.Ed.,  Part  I.  Deformities  and  Deficiencies  of  the 
Head  and  Neck.    8vo,  2s.  6d. 

Face   and   Foot  Deformities.     By  Frederick 

Churchill,  CM.   8vo,  with  Plates  and  Illustrations,  10s.  6d. 

Royal  London  Ophthalmic  Hospital  Reports. 

By  the  Medical  and  Sargical  staff.    Vol.  XIV.,  Part  2.    8vo,  5s. 

Ophthalmological  Society  of  the  United  King- 
dom.  Transactions.    Vol.  XVI.   8vo,  12s.  6d. 

The  Diseases  and  Injuries  of  the  Eye.  By 

W.  H.  H.  Jessop,  M.A.,  F.K.C.S.,  Ophthalmic  Surgeon  to  St.  Bartholo- 
mew's Hospital.    With  Engravings.  [In  the  Press. 

The  Diseases  of  the  Eye,    (Student's  Guide 

Series.)  By  Edward  Nettleship,  F.R.C.S.,  Ophthalmic  Surgeon 
to  St.  Thomas's  Hospital.  Fifth  Edition.  Fcap.  8vo,  with  164 
Engravings  and  a  Coloured  Plate  illustrating  Colour-Blindness. 
7s.  6d, 

Diseases    and    Refraction   of  the  Eye.  By 

N.  C.  Macnamara,  F.R.C.S.,  Surgeon  to  Westminster  Hospital,  and 
GusTAvus  Hartridge,  F.R.C.S.,  Surgeon  to  the  Royal  Westminster 
Ophthalmic  Hospital.  Fifth  Edition.  Crown  8vo,  with  Plate,  156 
Engravings,  also  Test-types,  10s.  6d. 

On  Diseases  and  Injuries  of  the  Eye:  a  Course 

of  Systematic  and  Clinical  Lectures  to  Students  and  Medical 
Practitioners.  By  J.  R.  Wolfe,  M.D.,  F.R.C.S.E.  With  10  Coloured 
Plates  and  157  Wood  Engravings.   8vo,  21s. 
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Normal   and  Pathological  Histology  of  the 

Human  Eye  and  Eyelids.  By  C.  Fred.  Pollock,  M.D.,  F.K.C.S., 
and  F.R.S.B,,  Surgeon  for  Diseases  of  the  Eye  to  Anderson's  College 
Dispensary,  frlasgow.    Crown  8vo,  with  100  Plates  (230  drawings),  15s. 

Diseases  of  the  Eye  :  a  Handbook  of  Ophthal- 
mic Practice  for  Students  and  Practitioners.  By  G.  E.  de  Sohweinitz, 
M.D.,  Professor  of  Diseases  of  the  Eye  in  the  Philadelphia  Polyclinic. 
With  216  Illustrations,  and  2  Chromo-Lithographic  Plates.    8vo,  18s. 

Atlas   of  Ophthalmoscopy.    Composed  of  12 

Chromo-lithographic  Plates  (59  Figures  drawn  from  nature)  and 
Explanatory  Text.  By  Richard  Likbrkich,  M.R.C.S.  Translated  by 
H.  RosBOROUGH  SwANZY,  M.B.   Third  Edition,  4to,  40s. 

Refraction  of  the  Eye :  a  Manual  for  Students. 

By  GUSTAVUS  Hartridge,  F.R.C.S.,  Surgeon  to  the  Royal  West- 
minster Ophthalmic  Hospital.  Eighth  Edition.  Crown  8vo,  with 
100  Illustrations,  also  Test-types,  etc.,  6s. 

By  the  same  Author. 

The  Ophthalmoscope  :  a  Manual  for  Students. 

Second  Edition.    Crown  8vo,  with  67  Illustrations  and  4  Plates,  4s.  6d. 

Glaucoma  :  its  Pathology  and  Treatment.  By 

Priestley  Smith,  Ophthalmic  Surgeon  to  the  Queen's  Hospital, 
Birmingham.  8vo,  with  64  Engravings  and  12  Zinco-photographs. 
7s.  6d. 

Hints  on  Ophthalmic  Out-Patient  Practice. 

By  Charles  Higgens,  Ophthalmic  Surgeon  to  Guy's  Hospital. 
Third  Edition.    Fcap.  Svo,  3s. 

Methods    of    Operating    for    Cataract  and 

Secondary  Impairments  of  Vision,  with  the  results  of  500  cases. 
By  G.  H.  Fink,  Surgeon-Captain  in  H.M.  Indian  Medical  Service. 
Crown  Svo,  with  15  Engravings,  5s. 

Diseases  of  the  Eye  :  a  Practical  Handbook 

for  General  Practitioners  and  Students.  By  Cecil  Edward  Shaw, 
M.D.,  M.Ch.,  Ophthalmic  Surgeon  to  the  Ulster  Hospital  for  Children 
and  Women,  Belfast.  With  a  Test-Card  for  Colour-Blindness.  Crown 
8vo,  3s.  6d. 

Eyestrain  (commonly  called  Asthenopia).  By 

Ernest  Clarke,  M.D.,  B.S.  Lond.,  Surgeon  to  the  Central  London 
Ophthalmic  Hospital,  Surgeon  and  Ophthalmic  Surgeon  to  the 
Miller  Hospital.   8vo,  with  22  Illustrations,  5s. 
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Diseases  and   Injuries  of  the  Ear.     By  Sir 

William  B.  Dalby,  F.R.C.S.,  M.B.,  Consulting  Aural  Surgeon  to 
St.  George's  Hospital.  Fourth  Edition.  Cr  own  8vo,  with  8  Coloured 
Plates  and  38  Wood  Engravings.    10s.  6d. 

By  the  same  Author. 

Short  Contributions  to  Aural  Surgery,  between 

1875  and  189H.    Third  Edition.    8vo,  with  Engr-avings,  iis. 

Diseases  of  the  Ear,  including  the  Anatomy 

and  Physiology  of  the  Organ,  together  with  the  Treatment  of  the 
Affections  of  the  Nose  and  Phar  ynx,  which  conduce  to  Aural  Disease 
(a  Treatise).  By  T.  Mark  Hovell,  F.R.C.S.E.,  M.R.C.S. ;  Aural 
Surgeon  to  the  London  Hospital,  and  Lecturer  on  Diseases  of  the 
Throat  in  the  College,  etc.    8vo,  with  122  Engravings,  18s. 

A  System  of  Dental  Surgery.    By  Sir  John 

ToMKS,  F.R.S.,  and  C.  S.  Tomes,  M.A.,  F.R.S.  Fourth  Edition.  8vo, 
with  292  Engr-avings,  Kis. 

Dental  Anatomy,  Human  and  Comparative  : 

A  Maniral.  By  Charles  S.  Tomes,  M. A.,  F.R.S.  Fourth  Edition. 
Crown  8vo,  with  2.3.5  Engravings,  12s.  t5d. 

Dental   Materia   Medica,  Pharmacology  and 

Therapeutics.  By  Charles  W.  Glassington,  M.R.C.S.,  L.D.S. 
Edin.;  Senior  Dental  Sur'geon,  Westminster  Hospital;  Dental  Sur- 
geon, National  Dentfl  Hosp'tal,  and  Lecturer  on  Dental  Materia 
Medica  and  Therapeutics  to  the  College.    Crown  8vo,  tis. 

A    Manual    of    Nitrous    Oxide  Anaesthesia. 

By  J.  Frederick  W.  Silk,  M.D.  Lond.,  M.R.C.S.,  Assistant 
Ansesthetist  to  Guy's  Hospital,  Anaesthetist  to  the  Dental  School  of 
Guy's  Hospital,  and  to  the  Royal  Free  Hospital.  8vo,  with  26  En- 
gravings, .5s. 

Notes    on    Dental    Practice.      By  Henry  C, 

QuiNBY,  L.D.S. I.,  late  Pr  esident  of  the  British  Dental  Association. 
Second  Edition.    8vo,  with  92  Hlustrations,  8s. 

Practical  Treatise  on  Mechanical  Dentistry. 

By  Joseph  Richardson,  M.D.,  D.D.S.  Sixth  Edition,  revised  and 
edited  by  George  W.  Warren,  D.D.S.  Royal  8vo.  With  BOOEngrav- 
ings,  21s. 

Leprosy  in  British  Guiana.    By  John  D.  Hillis, 

F.R.C.S.,  M.R.LA.,  late  Medical  Superintendent  of  the  Leper 
Asylum,  British  Guiana.  Imp.  8vo,  with  22  Lithographic  Coloured 
Plates  and  Wood  Engravings,  £1  lis.  6d. 
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A  Handbook  on  Leprosy.    By  S.  P.  Impey,  M.D., 

M.C..  late  Chief  and  Medical  Superintendent,  Kobben  Island  Leper 
and  Lunatic  Asylums,  Cape  Colony,  South  Africa.  With  38  Plate* 
and  Map,  8vo,  12s. 

Diseases  of  the   Skin    (Introduction  to  the 

study  of).  By  P.  H.  Pye-Smith,  M.D.,  F.R.S.,  F.K.C.P.,  Physician 
to  Guy's  Hospital.    Crown  Svo,  with  26  Engravings,  7s.  6d. 

Papers  on  Dermatology.    By  E.  D.  Mapother, 

M.D.,  Bx-Pres.  R.C.S.L    Svo,  3s.  6d. 

Diseases  of  the  Skin  :  a  Practical  Treatise  for 

the  Use  of  Students  and  Practitioners.  By  J.  N,  Hyde,  A.M., 
M.D.,  Professor  of  Skin  and  Venereal  Diseases,  Rush  Medical  College, 
Chicago.  Second  Edition.  Svo,  with  2  Coloured  Plates  and  96  En- 
gravings, 20s. 

Sarcoma    and   Carcinoma  :   their  Pathology, 

Diagnosis,  and  Treatment.   By  Henry  T.  Butlin,  F.R.C.S.,  Assistant 
Surgeon  to  St.  Bartholomew's  Hospital.   Svo,  with  4  Plates,  8s. 
By  the  same  Author. 

Malignant  Disease  of  the  Larynx  (Sarcoma 

and  Carcinoma).    Svo,  with  5  Engravings,  5s. 

Also. 

Operative  Surgery  of  Malignant  Disease.  8vo,14s. 
Cancers  and  the  Cancer  Process  :  a  Treatise, 

Practical  and  Theoretic.    By  Herbert  L.  Snow,  M.D.,  Surgeon  to 
the  Cancer  Hospital,  Brompton.   Svo,  with  15  Plates.  15s. 
By  the  same  Author. 

The   Re-appearance   (Recurrence)   of  Cancer 

after  apparent  Extirpation.    Svo,  5s.  6d. 

Also. 

The  Palliative  Treatment  of  Incurable  Cancer. 

Crown  Svo,  2s.  6d. 

Diagnosis   and    Treatment   of  Syphilis.  By 

Tom  Robinson,  M.D.,  Physician  to  St.  John's  Hospital  for  Diseases  of 
the  Skin.    Crown  Svo,  3s.  6d. 

By  the  same  Author. 

Eczema :   its  Etiology,  Pathology,  and  Treat- 
ment.  Crown  Svo,  3s.  6d. 

Also. 

Illustrations    of  Diseases   of  the    Skin  and 

Syphilis,  with  Remarks.    Fasc.  L  with  3  Plates.   Imp.  4to,  5s. 
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Cancerous  Affections  of  the  Skin  (Epithelioma 

and  Rodent  Ulcer).  By  George  Thin,  M.D.  Post  8vo,  with  8  Bngrav- 
By  the  same  Author. 

Pathology    and    Treatment    of  Ringworm. 

8vo,  with  21  Engravings,  5s. 

On  Cancer  ;  its  Allies,  and  other  Tumours : 

their  Medical  and  Surgical  Treatment.  By  F,  A.  Purcell,  M.D., 
M.C.,  Surgeon  to  the  Cancer  Hospital,  Brompton.  8vo,  with  21 
Engravings,  10s.  6d. 

Urinary  and  Renal  Derangements  and  Calcu- 
lous Disorders.  By  Lionel  S.  Beale,  F.R.C.P.,  F.R.S.,  Physician  to 
King's  College  Hospital.   8vo,  5s. 

Chemistry  of  Urine  :  a  Practical  Guide  to  the 

Analytical  Examination  of  Diabetic,  Albuminous,  and  Gouty  Urine. 
By  Alfred  H.  Allen,  F.I.C.,  F.C.S.,  Public  Analyst  for  the  West 
Riding  of  Yorkshire,  &c.    8vo,  with  Engravings,  7s.  6d. 

Clinical  Chemistry  of  Urine  (Outlines  of  the). 

By  C.  A.  MacMunn,  M.A.,  M.D.  8vo,  with  64  Engravings  and  Plate 
of  Spectra,  9s. 

Diseases  of  the  Male  Organs  of  Generation. 

By  W.  H.  A.  Jacobson,  M.Ch.Oxon.,  F.R.C.S.,  Assistant-Surgeon  to 
Guy's  Hospital.    8vo,  with  88  Engravings,  22s. 

Atlas  of  Electric  Cystoscopy.     By  Dr.  Emil 

BuRCKHARDT,  late  of  the  Surgical  Clinique  of  the  University  of 
Bale,  and  E.  Hurry  Fenwick,  F.R.C.S.,  Surgeon  to  the  London 
Hospital  and  St.  Peter's  Hospital  for  Stone.  Royal  8vo,  with  34 
Coloured  Plates,  embracing  83  Figures.  21s. 

Electric    Illumination    of   the    Bladder  and 

Urethra,  as  a  Means  of  Diagnosis  of  Obscure  Vesico-Urethral  Diseases. 
By  E.  Hurry  Fenwick,  F.R.C.S.,  Surgeon  to  London  Hospital  and 
St.  Peter's  Hospital  for  Stone.  Second  Edition.  8vo,  with  54  En- 
gravings, 6s  6d. 

By  the  same  Author. 

Tumours  of  the  Urinary  Bladder.    The  Jack- 

sonian  Prize  Essay  of  1887,  rewritten  with  20U  additional  cases.  In 
four  Fasciculi.    Fas.  I.    Roj'al  8vo,  5s. 

Also. 

The  Cardinal  Symptoms  of  Urinary  Disease  ; 

their  Diagnostic  Significance  and  Treatment.  8vo,  with  36  Illustra- 
tions, 8s.  6d. 
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By  SIR  HENRY  THOMPSON.  F.R.C.S. 

Diseases    of   the    Urinary   Organs.  Clinical 

Lectures,   Eighth  Edition.   8vo,  with  121  Engravings,  10s.  6d. 

Diseases  of  the   Prostate :    their  Pathology 

and  Treatment.    Sixth  Edition,   8vo,  with  39  Engravings,  6s. 

Some  Important  Points  connected  with  the 

Surgery  of  the  Urinary  Organs,  Lectures  delivered  in  the  R,C,S. 
8vo,  with  44  Engravings.    Student's  Edition,  2s.  6d. 

Practical  Lithotomy  and  Lithotrity ;    or,  an 

Inquiry  into  the  Best  Modes  of  Removing  Stone  from  the  Bladder. 
Third  Edition.   8vo,  with  87  Engravings,  10s. 

The  Preventive  Treatment  of  Calculous  Dis- 
ease, and  the  Use  of  Solvent  Remedies.  Third  Edition.  Cr.  8vo,  2s.  6d. 

Tumours  of  the  Bladder  :  their  Nature,  Sym- 
ptoms, and  Surgical  Treatment.   8vo,  with  numerous  Illustrations,  5s. 

Stricture  of  the  Urethra,  and  Urinary  Fistulae  : 

their  Pathology  and  Treatment.  Fourth  Edition.  8vo,  with  74  En- 
gravings, 6s. 

The   Suprapubic   Operation   of  Opening  the 

Bladder  for  Stone  and  for  Tumours.    8vo,  with  Engravings,  3s.  6d. 

Introduction  to  the  Catalogue;  being  Notes 

of  1,000  Cases  of  Calculi  of  the  Bladder  removed  by  the  Author,  and 
now  in  the  Museum  of  R.C.S.   8vo,  2s. 6d. 

The  Surgical  Diseases  of  the  Genito-Urinary 

Organs,  including  Syphilis.  By  E.  L.  Keyes,  M.D.,  Professor  of 
Genito-Urinary  Surgery,  Syphiology,  and  Dermatology  in  Bellevue 
Hospital  Medical  College,  New  York  (a  revision  of  Van  Buren  and 
Keyes'  Text-book).    Roy.  8vo,  with  114  Engravings,  21s. 

Lectures   on   the  Surgical  Disorders  of  the 

Urinary  Organs.  By  Reginald  Harrison,  F.R.C.S.,  Surgeon  to  St, 
Peter's  Hospital.    Fourth  Edition.    8vo,  with  156  Engravings,  16s. 

Syphilis.    By  Alfred  Cooper,  F.R.C.S.,  Senior 

Surgeon  to  St.  Mark's  Hospital  for  Fistula.  Second  Edition.  Edited 
by  Edward  Cotxerell,  F.R.C.S.,  Surgeon  (out-patients)  to  the 
London  Lock  Hospital.  8vo,  with  24  Full-page  Plates  (12  coloured), 
186. 
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Diseases  of  the  Rectum  and  Anus.    By  Alfred 

CooPKR,  F.E.C.S.,  Senior  Surgeon  to  St.  Mark's  Hospital  for 
Fistula;  and  F.  Swinjtord  Edwards,  F.R.C.S.,  Senior  Assistant 
Surgeon  to  St.  Mark's  Hospital.  Second.  Edition,  with  Hlustrations. 
8vo,  12s. 

Diseases    of   the    Rectum    and    Anus.  By 

Harrison  Cripps,  F.E.C.S.,  Assistant  Surgeon  to  St.  Bartholomew's 
Hospital,  etc.  Second  Edition.  8vo,  with  13  Lithographic  Plates  and 
numerous  Wood  Engravings,  12s.  6d. 

By  the  same  Author. 

Cancer  of  the  Rectum.   Especially  considered 

with  regard  to  its  Surgical  Treatment.  Jacksonian  Prize  Essay. 
Third  Edition.    8vo,  with  13  Plates  and  several  Wood  Engravings,  6s. 

Also 

The    Passage   of   Air  and   Faeces  from  the 

Urethra.    8vo,  3s.  6d. 

A  Medical  Vocabulary  :  an  Explanation  of  all 

Terms  and  Phrases  used  in  the  various  Departments  of  Medical  Science 
and  Practice,  their  Derivation,  Meaning,  Application,  and  Pronuncia- 
tion. By  R.  G.  Mayne,  M.D.,  LL.D.  Sixth  Edition,  by  W.  W. 
Wagstaffe,  B.A.,  F.K.C.S.    Crown  8vo,  10s.  6d. 

A  Short  Dictionary  of  Medical  Terms.  Being 

an  Abridgment  of  Mayne's  Vocabulary.    64mo,  2s.  6d. 

Dunglison's  Dictionary   of  Medical  Science. 

Containing  a  full  Explanation  of  its  various-  Subjects  and  Terms, 
with  their  Pronunciation,  Accentuation,  and  Derivation.  Twenty- 
first  Edition.  By  Richard  J.  Dungmson,  A.M.,  M.D.  Royal  8vo,  30s. 

Terminologia  Medica  Polyglotta  :   a  Concise 

International  Dictionary  of  Medical  Terms  (French,  Latin,  English, 
German,  Italian,  Spanish,  and  Russian).  By  Theodore  Maxwell, 
M.D.,  B.Sc,  F.R.C.S.  Edin.    Royal  8vo,  16s. 

A    German- English    Dictionary    of  Medical 

Terms.  By  Frederick  Treves,  F.R.C.S.,  Surgeon  to  the  London 
Hospital ;  and  Hugo  Lang,  B.A.    Crown  8vo,  half-Persian  calf,  12s, 
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A  Manual  of  Chemistry,  Theoretical  and  Prac- 
tical. By  William  A.  Tilden,  D.Sc,  F.K.S.,  Professor  of  Chemistry 
in  the  Royal  College  of  Science,  London  ;  Examiner  in  Chemistry  to 
the  Department  of  Science  and  Art.  With  2  Plates  and  143  Woodcuts, 
crown  8vo,  10s. 

Chemistry,  Inorganic  and  Organic.  With  Ex- 
periments. By  Charles  L.  Bloxam.  Eighth  Edition,  by  John 
Millar  Thomson,  Professor  of  Chemistry  in  King's  College,  London, 
and  Arthur  CI.  Bloxam,  Head  of  the  Chemistry  Department,  the 
Goldsmiths'  Institute,  New  Cross.    8vo,  with  281  Engravings,  18s.  6d. 

By  the  same  Author. 

Laboratory  Teaching ;  or.  Progressive  Exer- 
cises in  Practical  Chemistry.  Sixth  Edition,  hy  Arthur  G.  Bloxam. 
Crown  8vo,  with  80  Engravings,  6s.  6d. 

Watts'  Organic  Chemistry.    Edited  by  William 

A.  TiLDKN,  D.Sc,  F.R.S.,  Prx)fe8Sor  of  Chemistry  Royal  College  of 
Science,  London.    Second  Edition.    Crown  8vo,  lUs. 

Practical  Chemistry,  and  Qualitative  Analysis. 

By  Frank  Clowes,  D.Sc.  Lond.,  Professor  of  Chemistry  in  the 
University  College,  Nottingham.  Sixth  Edition.  Post  8vo,  with  84 
Engravings  and  Frontispiece,  8s.  6d. 

Quantitative   Analysis.     By    Frank  Clowes. 

D.Sc.  Lond.,  Professor  of  Chemistry  in  the  University  College, 
Nottingham,  and  J.  Bernard  Coleman,  Assoc.  R.  C.  Sci.  Dublin ; 
Professor  of  Chemistry,  South-West  London  Polytechnic.  Third 
Edition.    Post  8vo,  with  106  Engravings,  9s. 

By  the  same  Authors. 

Elementary  Practical  Chemistry  and  Qualita- 
tive Analysis.    With  54  Engravings,  Post  8vo,  3s.  6d. 

Also 

Elementary  Quantitative   Analysis.     With  62 

Engravings,  Post  8vo,  4s.  6d, 

Qualitative  Analysis.  By  R.  Fresenius.  Trans- 
lated by  Charles  E.  Groves,  F.R.S.  Tenth  Edition.  8vo,  with 
Coloured  Plate  of  Spectra  and  46  Engravings,  1.5s. 

By  the  same  Author. 

Quantitative  Analysis.    Seventh  Edition. 

Vol.    I.,   Translated  by  A.  Vacher.    8vo,  with 

106  Engravings,  L5s. 

Vol.  II.,  Parts  1  to  4,  Translated  by  C.  E.  Groves, 

F.R.S.    8vo,  with  Engravings,  2s.  6d.  each. 
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Inorganic  Chemistry.    By  Edward  Frankland, 

Ph.D.,  D.C.L.,  LL.D.,  F.K.S.,  and  Francis  R.  Japp,  M.A.,  Ph.D., 
F.I.C.,  F.R:S.,  Professor  of  Chemistry  in  the  University  of  Aberdeen. 
8vo,  with  numerous  Illustrations  on  Stone  and  Wood,  24s. 

Inorganic    Chemistry    (A    System    of).  By 

William  Ramsay,  Ph.D.,  F.R.S.,  Professor  of  Chemistry  in  the 
University  College,  London.   8vo,  with  Engravings,  15s. 
By  the  same  Author. 

Elementary  Systematic  Chemistry  for  the  Use 

of  Schools  and  Colleges.  With  Engravings.  Crown  8vo,  4s.  6d. ; 
Interleaved,  5s.  ()d. 

Valentin's     Qualitative    Chemical  Analysis. 

Eighth  Edition.  By  Dr.  W.  R.  Hodgkinson,  F.R.S.B.,  Professor  of 
Chemistry  and  Phj'sics  at  the  Royal  Military  Academy,  and  Artillery 
College,  Woolwich.  8vo,  with  Engravings  and  Map  of  Spectra. 
8s.  6d. 

Practical  Chemistry,  Part  I.  Qualitative  Exer- 
cises and  Analytical  Tables  for  Students.  Fourtli  Edition.  8vo, 
28.  tid.  By  J.  Cami'BELL  Bkowx,  Processor  of  Chemistry  in  Victoria 
University  and  Univ  ersity  College,  Liv  erpool. 

Analytical  Chemistry.    Notes  for  Students  in 

Medicine.  By  Albert  J.  Bkrnays,  Ph.D.,  F.C.S.,  F.I.C.  Third 
Edition.    Crown  8vo,  4s.  6d. 

Commercial  Organic  Analysis  :  a  Treatise  on 

the  Properties,  Modes  of  Assaying,  Proximate  Analytical  Examination, 
etc.,  of  the  various  Organic  Chemicals  and  Products  employed  in  the 
Arts,  Manufactures,  Medicine,  etc.  By  Alfred  H.  Allen,  F.I.C, 
F.C.S.,  Public  Analyst  for  the  West  Riding  of  Yorkshire,  etc. 

Vols.  I.  &  II.  &  Vol.  III.— Part  1.— Third  Edition. 

[Preparing. 

Vol.  III. — Part  II.    Amines  and  Ammonium 

Bases,  Hydrazines,  Bases  from  Tar,  Vegetable  Alkaloids.  Second 
Edition.    8vo,  18s. 

Vol.   III.— Part   III.     Vegetable  Alkaloids 

(concluded),  Non-Basic  Vegetable  Bitter  Principles,  Animal 
Bases,  Animal  Acids,  Cyanogen  and  its  Derivatives.    8vo,  l(is. 

Volumetric  Analysis  (A  Systematic  Hand- 
book of) ;  or  the  Quantitative  Estimation  of  Chemical  Substances  by 
Measure,  applied  to  Liquids,  Solids,  and  Gases.  By  Francis  Sutton, 
F.C.S.,  F.I.C,  Public  Analyst  for  the  County  of  Norfolk.  Seventh 
Edition.   8vo,  with  112  Engravings,  18s.  6d. 
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Chemical  Technology :  or,  Chemistry  in  its 

Applications  to  Arts  and  Manufactures.  Edited  by  Charles  E. 
Groves,  F.E.S.,  and  William  Thorp,  B.Sc. 

^OL.  I. — Fuel  and  its  Applications.   By  E.J. 

Mills,  D.Sc,  F.R.S.,  and  F.  J.  Rowan,  C.E.  Royal  8vo,  with 
606  Engravings,  30s. 

Vol.  II.— Lighting,  Fats  and  Oils,  by  W.  Y. 

Dent.  Stearine  Industry,  by  J.  McArthur.  Candle  Manu- 
facture, by  L.  Field  and  F.  A.  Field.  The  Petroleum 
Industry  and  Lamps,  by  Boverton  Redwood.  Miners'  Safety 
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